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BEETLING 
MACHINES 


The ‘‘Mather & Platt’’ patent high- ; 
speed spring Beetling Machine is 

very widely employed in the pro- 

duction of a beetle finish on all 

kinds of linen and jute fabrics. 


The beetle finish is supplied by 
a number of metallic hammers, ' MRAMIGMANTE Sis P70 sae 
mounted on springs, which subject Some MATHER 
the fabric to a very rapid succession & PLATT 

of elastic blows. These can be . 


Be machines are 
regulated in intensity to the utmost 


illustrated 
nicety, according to the quality of 
the material under the process. on pages 
3 248, 249, 306, 
It will be seen from the illustration 315. 316. 317 
that there are three beams. This : : 4 
arrangement allows of one beam and 319. . 


being filled, another beetled, and 
the third stripped at the same time. 
The working is practically con- 
tinuous. 


.The ‘‘Mather & Platt’’ Beetle 

possesses great advan- ‘ 
tages over the old- 
fashioned wood-faller 
types. It is more 
adaptable and of far 
greater output, with 
corresponding economy 
in labour, space and 
power. Costs of re- 
pairs and renewals are 
tremendously reduced. 


The descriptive Broch- 
ure is 1364. Would 


you care for a copy ? 


PARK WORKS, MANCHESTER 


and Park House, Great Smith 
Street, London, S.W.1, 


ff ance “CO FEARS MA FOR 100 YEARS-MAKERS OF TEXTILE MACHINERY 7p 


ADVERTISEMENTS 


QUELLIN 


A 
TRADE YSV MARK 
Vv 


The best and most advantageous vegetable product 


for SIZING and FINISHING 


of Cotton, Linen, Silk, Wool, Jute, Rope, etc. 
Quite NEUTRAL, PURE, free from Salts and 


any Injurious Ingredients. 


QUELLIN offers many technical and economical advantages. The 

Sticking power is enormous, owing to which BREAKING OF 

THREADS AND DUSTING ARE ALMOST TOTALLY 
AVOIDED, which means INCREASE OF PRODUCTION. 


QUELLIN SAVES FROM 30%, to 40%, FARINA, AND RE- 

PLACES ANIMAL GLUE AND A CONSIDERABLE QUAN- 

TITY OF TALLOW AND OTHER MATERIALS USED IN 
THE TEXTILE TRADE. 


Colours are brightened _up considerably by Quellin. 


For further particulars and Sample BAGS apply to: 


UNITED KINGDOM: JosepH G. Watson (Manchester) Ltd., 4 York Street, Manchester. 
FRANCE; L. M. Dorrrau, Corbeil (S. & O.). 
BELGIUM: Marcet Du Bots, 63 Pecherie, Ghent. 
SPAIN: Muicuet Casanova, Comercio, 64 Pral., Barcelona. 
ITALY: Rac. ANcELo Cotomso, Via Vittorio Emanuele 38, Monza. 
INDIA: Voxxkart Bros., Graham’s Road, Ballard Estate, Bombay. 

C. Docror & Co., Railway Pura Post, Ahmedabad. 

Trapinc Company “Orient,” 4 Lyons Range (Sassoon House), Calcutta. 
JAPAN: Nicuizur Trapinc Co. Lrp., P.O. Box 77, Osaka. 
CHINA: Vo.xkart Bros.’ AcEency, Shanghai. Mirsur Bussan Kaisua, Ltp., Shanghai. 
ARGENTINE REPUBLIC: Ricarpo C. Beume & Cr1A., Piedras 337, Buenos Aires. 
MEXICO: Cra ComercraL Mexicana “Kosmos,” S.A., Car 7642, Mexico, D.F. 
AUSTRALIA & NEW ZEALAND: Norman G., Crimes P.O. Box No. 1504-N, Melbourne (Wictaria): 


And for other Countries: 


W. A. SCHOLTEN’S CHEMICAL WORKS LTD., 


Telegraphic Address : “CHEMICA.” Groningen (Holland). 
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Engineer, Machinist and Iron Founder 


M. GLADBACH (GERMANY) 


Member of the UNIONMATEX Association 
Head Office : Friedrichstr. 173, BERLIN, W.8 


Specialities: 


Measuring 
and Rolling 
Machines 


Measuring, 
Crisping and 
Rolling 


Machines 


Measuring and 
Crisping 
Machines 


Measuring and 
Plaiting Machines 
Measuring, 
Crisping and 
Plaiting Machines 


Specialities: 


Shearing 
Machines 


Brushing 
Machines 


Steam-Brush- 
Finishing 
Machines 


Latest pattern Measuring and Rolling Machine for hard rolls x 


Clearing and 
Cropping 
Machines 


Emery Grinding 
Machines 


Patent Measuring, Crisping and Plaiting Machine 


Representative for Great Britain and Ireland : 


H. OSTHEIDE 
4 LITTLE NEVILLE STREET 


Telegrams: ‘ OSTIDA’’ LEEDS Telephone: Leeds 23036 
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“FOXWELL” 


AUTOMATIC 


CLOTH CRISPING 
MACHINE 
IS THE MOST ACCURATE 
AND RELIABLE 
CRISPING MACHINE 
ON THE MARKET. 


NO HAND LABOUR REQUIRED TO GUIDE 
THE FABRIC. 


TH 


“FOXWELL” PNEUMATIC CLOTH GUIDER 


DESCRIBED ON PP. 293, 295 and 296. 


DANIEL FOXWELL & SON, 


CHEADLE, NR. MANCHESTER. 
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TRAGASOL oo 


Sizers and Dressers, Calico Printers, Dyers and Finishers 


SIZING 
Finest results 
only obtained 

by its use. 


DYEING 
The perfect 
-restrainer — 
ensures level 

dyeing. 
CALICO 
PRINTING 

The _ best 
printing paste 
is TRAGASOL. 


FINISHING 
Telephone HOOTON 27 TRAGASOL 


TRAGASOL—as a soluble powder—TRAGON gives the 
(Reg’d.) (Reg'd.) feel and 

An interesting booklet finish 
‘“TRAGASOL AND ITS USES” will be sent on application. which sells. 


BALTIC FACTORY 


DUNDEE 
ALL $ REEDS, HEALDS, SHUTTLES, 
pee 6 PICKERS, & PICKING sisauamaae 
PREPARING, | 
SPINNING, | CARD & GILL PINS, COP SPINDLES, 
AND : FIBRE SLIVER CANS, SPINDLES & 
WEAVING FLYERS 
SUPPLIES: saad 
INQUIRIES ; BOBBINS, PLANETREE ROLLERS, 
SOLICITED.  : BUFFALO SKIPS, BEETINGSln an. 
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PREFACE 


Brrors submitting the manuscript to the Publishers for the 2nd 
Edition of this work, a considerable portion of the Ist Edition was 
rewritten in order to bring the publication fully abreast of the times. 
In addition to these alterations, new features appear, and altogether 
there are more than 400 illustrations in 312 figures, and 340 pages of 
text exclusive of contents and index. 

The range of subjects is comprehensive, and includes illustrations 
and descriptions of the following branches of the trade: Inspecting and 
Mending, Cropping or Cutting, Damping, Calendering and Chesting, 
Mangling, Measuring, Marking, Rolling, Crisping and Rolling, Lapping 
or Plaiting, Packing, Bag and Sack Cutting, Bag and Sack Sewing, 
Twine Tarring, Sack and Bag Printing, Starching, Dyeing, Drying, 
Waterproofing and Fireproofing, Bleaching, Scutching and Expanding, 
Stentering, Jigging, Guiding and Feeding, Belt Stretching, Chasing, 
Beetling, Ornamentation by Hem-stitching, Embroidery, and similar 
mechanical operations. 

The Author again thanks the many Machine Makers for the loan 
of photographs, blocks, and the like; Messrs. Caird (Dundee) Limited, 
for the loan of blocks illustrative of their Finishing Department ; 
Messrs. Hay & Robertson, Limited, Dunfermline, and Messrs. Lumsden 
& Mackenzie, Limited, near Perth, for photographs and information 
regarding their respective works; Mr. Alexander Brand, A.T.I., for 
generous and voluntary help in the proof-reading as the book was 
passing through the press; and the Publishers and Printers for the 
excellent execution of their important work. 


THOMAS WOODHOUSE. 


Dunvez, July 1928. 
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SACK PRINTING MACHINES 
+ | for Printing Jute and Cotton 
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4 \Nade in two styles and to 
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more colours. | 


Sole Agents for “UNION SPECIAL © 
Bag Sewing Machines. 


Persimmonwood and Beechwood 
Shuttles; Hickory Picking Arms; ., 
Loom Swells. 


<< Brand Batavia Hide Pickers ; 


Reeds and Cambs. 


Accessories of (VED description. 


Picking Bands; Martingale Strapping ; © 


' Mill and Factory Stores and 


Some of our machines are illustrated on pages 184, 185, 187 to 190, 201 ae 


205, 208, 218 to 221, 223 to 226, 228, 229 and 231. 
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CHAPTER 1 
INTRODUCTION: 
INSPECTION OF FABRICS 


Ir is an almost invariable custom to submit a woven fabric, after it leaves 
the loom, to a course or process of treatment that improves its appearance, 
enhances its value, and, in general, renders it more fit to fulfil the purpose 
it is intended to serve ; such treatment, however, may not in every case 
increase the property of durability or resistance to wear and tear of the 
cloth. The process (or processes) to which a fabric is submitted is known 
by the appropriate and comprehensive title of “ finishing ”’. 

Jute and linen fabrics come under this almost universal treatment, and 
in this work it is proposed to describe the various processes of finishing 
and the making up of these goods, and, in addition, to illustrate and 
explain the different machines in use for these processes. It is also pro- 
posed to describe the operations and the principles involved in the bleaching 
of linen and union fabrics, and to supplement these by illustrations of the 
necessary machinery. 
| Although there is in many instances a striking difference between the 

“loom” or “ rough” condition of a jute or a linen fabric and the same 
cloth in a highly finished state, such cloths, even when heavily mangled, 
retain in a marked degree the characteristics that were present in the loom 
cloth. This is due to the fact that jute and linen fibres have no power 
of felting together like wool fibres, and that, therefore, finishing generally 
is restricted to the flattening of the individual threads of the cloth to a 
greater or lesser degree. Such being the case, the finishing of jute and 
linen goods, neglecting bleaching, may be considered in many respects a 
comparatively simple process, or rather a number of simple processes ; 
nevertheless, it is of sufficient importance to merit a considerable measure 
of attention from all engaged in the trade. The various stages through 
which ordinary jute and heavy linen fabrics pass from the loom to the 
finished condition are few in number, yet many different types and 
degrees of finish are imparted to them, and the machines involved, although 
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occasionally simple in character, are often of huge dimensions, and are, 
in most cases, excellent examples of the engineer’s skill. 

Since the term “finishing” is general, and embraces every process — 
through which the cloth passes from the time it leaves the loom until it 
is ready for beg dispatched by some means of transport, it may be as 
well to indicate the chief subdivisions of the work. Any piece of jute or 
linen cloth that is to be delivered in the piece or long-length form may 
be subjected to all, or at least to many, of the followmg processes: in- 
specting or picking, repairing, cropping (cutting or shearing), damping, 
calendering, chesting, mangling, measuring, crisping, lapping or rolling, 
and packing. In. addition to these more general processes, it may be 
necessary to pass certain fabrics through some of the following processes : 
washing, blueing, bleaching, dyeing, stencilling, stiffening, weighting, water- 
proofing and drying. 

Large quantities of both classes of fabrics are made up im piece form ; 
on the other hand, a considerable quantity may have to be cut up into 
certain defined lengths or sizes, and afterwards made into useful articles 
of various kinds. Amongst these may be mentioned tablecloths, serviettes 
or napkins, doilies, hand and roller towels, sheets, motor covers, awnings, 
mattresses, ticks, aprons, pillow cases and bolsters, handkerchiefs, glass 
and other cloths, dusters, rubbers, toilet requisites, and various kinds and 
sizes of bags, and of covering and carrymg cloths. It is necessary to 
perform this cutting operation by hand for those cloths that possess a 
figured or well-defined pattern, but im the case of cloths of plain or simple 
weaves, the operation of cutting the desired lengths may be done either 
by hand or by machine. Similarly, either method may be adopted for 
cloth intended for bag printing, by which process the name of the customer 
and any other desired particulars may be impressed in one or more colours 
on the articles. In addition to these, a comparatively small quantity of 
goods may be simply measured and made up for dispatch without any 
further attempt at finishing. 

Practically all jute and linen fabrics undergo some form of examination 
subsequent to weaving, in order that any defects that occurred in the 
loom may be detected and remedied by darning or otherwise before the 
goods are passed over to the finishing departments. 

The first thing to be considered is the removal of the cloth from the 
loom to the inspecting department. A very common practice is to bring 
the cloth beam and its cloth to a stripping machine ; then the cloth roller 
is supported in brackets and the cloth pulled off at a speed of about 
200 yards per minute, and simultaneously folded loosely (an operation 
known generally in the jute trade as “faking ”’, but also styled cutling, — 
folding or plaiting), so that the empty roller may be returned to the loom 
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at once. In other cases the cloth is folded loosely at the loom, or the 
cloth roller ejected at the loom, in order that a minimum amount of time 
may be lost before weaving is recommenced. 

The apparatus employed for the purpose of inspecting and repairing 
the cloth may be of a simple kind, and the work conducted entirely by 
hand, or part of the work may be done mechanically. But in all cases 
the actual picking—which involves the removal of all slubs, collections of 
loose weit, loose threads and undesirable knots—is done by hand, and so 
is the actual repair work when such is necessary. The simplest form of 
apparatus consists of a good heavy inclined table, which may or may 
not be capable of being placed horizontal, of a sufficient length and breadth. 
The loosely folded cloth is then placed behind the table, and pulled over 
by hand as required. 

In other cases the cloth is passed over two parallel rollers or guides, 
so that, as it descends upon a table, into a barrow, or on to the floor, it 
passes between the cloth inspector and a good light, thus showing up 
thin places and other defects that would otherwise be difficult, and in 
certain cases impossible, to detect. The latter method is often adopted 
in bleach-works. Again, the loom cloth beam may be taken direct to 
the measuring machine, where it is roughly examined as it passes over 
the table of the machine. Doubtful pieces then undergo a closer ex- 
amination. It is a good plan to measure all pieces as they leave the loom. 

A large proportion of the coarser jute cloth, such as low quality 
sacking and bagging, is not submitted to this process of inspection, nor 
to the subsequent operation of cropping. Nevertheless, it is a safe plan 
to inspect all pieces, whether they are afterwards to be cropped or not, 
as weavers may occasionally leave darning needles and other equally 
dangerous articles in the piece, and thus unintentionally cause considerable 
damage to the cloth and to various parts of the machines through which 
it passes. 

Although simple tables and the like may be used for the inspection of 
cloths, a more modern practice is to move the cloth mechanically, and 
Fig. 1 illustrates several picking tables where this is done. The loosely 
folded cloth is placed under the table as shown clearly, the end brought 
upwards over the face of the inclined table, and then between two drawing 
rollers that are under the control of the picking operative. Finally the 
cloth is passed between the boards of a faking board, or plaiting-down 
_ apparatus, which folds the cloth loosely on the floor behind the table. 
Each table is provided with a treadle which, when pressed downwards, 
causes the drawing rollers to pull the cloth slowly up the table. When 
any defective part of cloth appears on the table, the operative releases the 
treadle; this release separates the two drawing rollers, and the cloth 
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remains stationary until the defect is remedied and the treadle again 
depressed. 

There are several methods employed for dealing with the cloth in such 
machines. When the cloth roller can be removed with ease at the loom, 
the roll of cloth may be placed in a cradle below the inspection board 
and rotated, brushed, drawn forward and re-rolled (batched) mechanic- 
ally. If there is any difficulty involved in removing the cloth roll from the 
cloth roller—and there usually is—and if satisfactory spare loom cloth 
rollers are available, both roller and cloth may be taken to a machine 


Fig.l; 


somewhat similar to that illustrated in end elevation and part front eleva- 
tion in Figs. 2 and 3, which illustrates a machine made by Messrs. Urquhart 
Lindsay & Robertson Orchar, Ltd., Dundee. 

The cloth roll A, Fig. 2, of 24 in. diameter or less, on the loom cloth 
roller B, is placed inside the framework with the ends of the roller shaft 
in the slide C. The end of the cloth is taken in the direction of the arrow 
and in front of the roller D, then upwards on the inclined face of the 
inspection board EK, over the top or measuring roller F, then downwards 
and around another cloth roller G. The heavy dark line shows clearly 
the direction followed by the cloth. A roller H, covered with perforated 
steel strip, is in direct contact with the cloth on the roller B and also with - 
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the cloth on the roller G, so that it winds the cloth on roller G at the 
same rate as it unwinds the same cloth from the roller B. A non-varying 
tension is thus maintained on the cloth, and no drag of any kind is necessary. 

While the cloth is passing over the roller F, it is measured by suitable 
connections to the clock face J, Fig. 3, which registers from 0 to 100 yards, 
and which can be stopped immediately the end of the cloth passes over — 
the roller F. 

As the cloth A, Fig. 2, is bemg unwound from the roller B, the ends of 
the shaft of this roller slide down the inclined slide C, and, simultaneously, 
the roller G is forced up the inclined slide K in proportion as the roller G 
is filled with cloth. Ultimately the roller B reaches the bottom of the slide C 
when the last few yards of the cloth passes to the roller D, as indicated by 
the dotted line. And when the full length of cloth has been unwound from 
the roller B to the roller G, the latter will be in the dotted position, and 
the size of the cloth will then be as shown by the dot-and-dash circle. 

The operator stands, as usual, on a raised footboard L, and operates 
the starting and stopping of the machine by means of the treadle M ful- 


crumed at N. When the end of the treadle M is depressed, the bell-crank _ 


lever O, Fig. 3, causes the inside cone-shaped surface of the clutch pulley P 
and the outer surface of the complementary friction clutch pulley Q to 
become engaged, and thus to drive the main shaft R. 

The reduction in gearing by means of the change pinion 8, intermediate 
wheel T and the wheel U on the end of the combined let-off and take-up 
roller H, Fig. 2, causes the latter to manipulate the cloth as stated. An 
automatic clutch stop V, Fig. 3, brakes the inner friction pulley Q to prevent 
the cloth from overrunning when the operator removes her foot from the 
end of the treadle M, and the treadle is raised by the spiral spring W, Fig. 2. 


CHAPTER II 
CROPPING OR CUTTING 


Croppine or cutting may be considered as the first real mechanical 
operation in finishing, as it is usually the first process undertaken 
by a public finisher. It has for its object, as its name implies, the 
removal, by mechanical means, of all projecting fibres from the surface 
of the fabric. The process is considered essential for all the finer classes 
of jute goods, such as hessians, tarpaulins, fine sackings, etc., and for 
all linen fabrics. It results in a distinct improvement in the appearance 
of the cloth, which appears much smarter, cleaner and more lustrous 
than an uncropped piece of the same make and quality. The cropping 
machines in general use are usually fitted with either two or four cutting 
spirals, and are therefore known as “double” or “ quadruple’ croppers. 
‘In some few cases three spirals are fitted, and hence we have the term 
_ “triple”? cropper. In machines fitted with two spirals only, both sides 
of the cloth are cropped once in one operation. This may be sufficient if 
the machine is in very good order, but in many cases satisfactory results 
can only be obtained by passing the cloth twice through such a machine. 
At the second run the attendant should be careful to see that the top side 
of the cloth in the first stance is the under side in the second, and that 
the end of the piece which has just emerged from the machine is entered 
first for the second run-through. The first precaution ensures that both 
sides of the cloth are operated upon by both spirals, and therefore more 
equal cropping results, for it is not unusual to find one spiral more effective 
than the other; the second precaution has for its object the removal of 
any curvature of the weft which may have been caused by the “ railing ” 
of the piece during the first operation. To avoid the labour of removing 
the pieces from the delivery side to the feed side of the machine after the 
first run-through, and also to increase production, two double-spiral 
machines are often arranged to work together. In such a case one machine 
is situated immediately behind the other so that the passage of the cloth 
may be continuous. When a “ quadruple” cropping machine is used it 
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is generally sufficient to run the cloth through once only, since the four 
spirals are arranged to crop the cloth twice on each side during one passage 
through the machine. 

All cropping machines are constructed on the same general principle, 
the active apparatus in every case consisting of two or more revolving 
and cutting spirals similar to that shown in Fig. 4. Each spiral consists 
of a cylindrical metal foundation B of about four to five inches in diameter, 
and 90 in. or upwards in length—the length depending upon the greatest 


Fia. 4. 


width of cloth that the machine will be required to treat. Spirals have 
been made in one length long enough to treat 20 ft. wide fabrics, but the 
longest used in the jute trade is for cropping 4-yard lnoleum cloths, and 
is 160 in. wide. The ends A are reduced in diameter to suit bushes, 
pulleys, etc. Firmly secured to this cylinder, and arranged around it 
in a very open spiral or screw form, are eight or ten hard steel cutting 
blades C, each about # in. deep and ;°; in. thick. Originally these blades 
had plain sides, as shown at D, Fig. 5, and were arranged singly and 


A 


I 


spirally on the central cylinder ; the more modern method is to make 
them in pairs and in channel form, as illustrated at E. These blades are 
then securely fixed to the discs of the cylinder B, Fig. 4, by bolts D. 
In addition, the blades now have right or left hand file-cut, or over-cut, 
sides, as represented by A, B and C respectively, Fig. 5. A section of a 
single file-cut blade appears at F. The excellent results obtained by the 
use of quadruple spirals is due chiefly to the fact that a right and a left 
hand file-cut spiral act upon each side of the cloth. This arrangement 
reduces the probability of missed fibres almost to the vanishing point, 
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and as a result, Messrs. Henry Rossell & Co., Sheffield, have introduced 
the “ over-cut ” spiral blade (see C and E, Fig. 5), which is a combination 
of a right and left hand file-cut. If a double-spiral machine be fitted 
with blades of the over-cut type, the makers claim that it will crop as 
successfully in one run-through as the ordinary quadruple machine, and 
that if the finishing spirals of a quadruple machine are of the over-cut 
type, results are obtained in one operation that are equal to twice cropping 
in the ordinary quadruple machine. Each spiral, with its clothing of 
blades, is arranged to revolve against a fixed blade about three inches 
deep, ;'; in. thick, and at least equal to the length occupied by the spirals— 
usually a little longer. One side of this blade is concaved near one 
edge, and along its entire length, to the circle described by the periphery 
of the rotating spiral. This concavity or channel is obtained by the 
application of oil and emery powder to the spiral, while the latter is rotated 
at a much reduced speed in the reverse direction to the normal. In this 
manner the spiral grinds out a hollow in the fixed blade—this hollow 
portion, therefore, coincides with the path of the periphery of the spiral. 
The edge of the blade must not be ground down too much, otherwise 
the thin edge will be unable to resist the pressure of the spiral when it is 
rotated in the normal or cutting direction for the purpose of cropping. 
Over-grinding, besides thinning the edge of the blade, results in deficient 
cropping, and necessitates an early regrinding. . 
A sectional elevation of a double-spiral cropper made by Messrs. 
Urquhart Lindsay & Robertson Orchar, Ltd., Dundee, is shown in Fig. 6. 
The driving shaft A runs at about 320 revs. per minute, and by suitable 
gearing, not shown in this figure, rotates the pulling and delivery rollers 
B and C at a surface speed of about 10 yards per minute, and occasionally 
at a higher speed of 15 or 16 yards per minute. The surface speed of these 
rollers determines the speed of the cloth, since the pressing roller D, by 
its own weight and by suitable spring pressure, exerts sufficient force to 
enable the cloth to be gripped by the three rollers and to be pulled or 
drawn through the machine. The pressing roller D is covered with cloth 
in order to increase its power of gripping, and to prevent any slip; roller 
C is often covered also for the same purpose. The direction taken by the 
cloth is clearly shown by the arrows, and its path by the heavy dark line. 
The cloth is first “ railed’ or tensioned by passing it over and under 
a series of rails, four being shown at E in the figure: it then passes over 
the heavy adjustable bed or breast-plate F, and immediately meets the 
_ first or top spiral G, which is driven in the direction indicated by an open 
belt from the pulley H. The cloth then approaches the second or bottom 
spiral J, towards which it is suitably guided by projections on the back 
of the holder M of the upper fixed blade K, and is finally drawn out of the 
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machine by the three rollers C, Dand B. The second spiral J is rotated im 
the direction shown by means of a crossed belt from pulley H, and the two 
fixed blades K and Lare held firmly in their respective positions as indicated. 

As the cloth is passing in front of each spiral, the projecting fibres 
are caught between the fixed and moving blades, and shorn off the fabric 
by the revolving spirals. Since the cloth is in close contact with the 
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spirals, it is absolutely essential that it should be free from lumps, folds, 
creases or any slackness, otherwise the moving blades may remove parts 
of the cloth in addition to the loose fibres. The bed or breast-plate F and 
the holder M are hollowed out immediately opposite their respective 
spirals in order that any thick part of the cloth may yield a little during 
its passage in front of the spirals. In spite of this precaution, however, 
the pieces are often damaged by the spirals; when this occurs the holes 
are repaired by darning. Some firms have a stop-motion to place the 
belt on the loose pulley when any thick places are entering the machine, 


-aninch movement up or down. After the necessary 
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and before such thick places reach the first spiral. Bed or breast-plate F 
and holder M are both adjustable, so that different thicknesses of cloth 
may be equally satistactorily cropped. The methods of adjusting F and 


M are similar in principle, although only that for F is shown ; in some of 


the earlier machines the adjusting parts consist solely of bolts and lock 
nuts R in projecting parts of the frames Q, and somewhat as illustrated, 
but it is now usual to employ adjusting mechanism similar to that illustrated 
in Fig. 7. The screwed part (10 threads per inch) of an adjustable bolt A 
passes through a tapped part B of the frame, and the end of the bolt is 
suitably attached to the bed or breast-plate F', Fig. 6, so that the latter 
may be moved up or down at will. A similar provision is made at the 
opposite end of the bed F. Seven slots are made 
in the part C, Fig. 7 (see plan view), so that an 
adjustment of ;’5 im. screw xt rev. of C=pth of 


adjustment has been made by the hand-wheel D, 
the spring E is allowed to enter one of the slots 
in C. The gap through which the cloth passes, 
when near the spirals, is often determined by 
means of thin metal gauges. 

Each spiral is provided with means of vertical 
adjustment, and also with regard to the pressure 
on the fixed blade. The spirals are kept lubricated 
by well-oiled felt or leathers N which rest upon 
them. The short projecting fibres, known technic- 
ally as “caddis”, or fluff, that are removed from 
the cloth by the top spiral, are caught in the 
semicircular continuation of the holder M, whereas act. 
those from the lower spiral fall to the floor unless 
special apparatus is provided to carry them away as they are cut off the 
cloth. Sheet steel or tinned steel covers Z, fulerumed at X, prevent the 
fluff or caddis from escaping from the holder M. 

By means of a handle O, and an eccentric on shaft P, the holder M 
and the top spiral G may be pushed upwards and outwards to create a gap 
sufficiently wide for the safe passage of the sewn ends of the different pieces. 

Figs. 8 to 11 are different views of a wide quadruple cropper, also 
made by Messrs. Urquhart Lindsay & Robertson Orchar, Ltd. ; the 
spirals in this machine are driven at both ends. Fig. 8 is a sectional 
elevation of the machine, and it will be seen that the quadruple machine 
is simply an extension of the double cropper illustrated in Fig. 6, the 
extension being a duplication of the spirals and knives, and the introduction 
of suitable rollers U and V to guide the cloth suitably between the first 


12 FINISHING OF JUTE AND LINEN FABRICS CHAP. 


and second pairs of spirals. An entirely different method of railing the 
cloth, however, is shown in this figure. The ordinary tension bars, such 
as those shown at E in Fig. 6, are supplanted by an improved apparatus 
which consists of two heavy stiff iron rods or tubes 8, supported dia- 
metrically opposite each other in two circular head-pieces or discs T ; 
in many cases four such rods are used. These discs are centred in pro- 
jecting parts of the two end frames Q, as shown in Fig. 9, which is a front ~ 
elevation of the machine. On the left-hand side of this view the spirals 
are partly covered, but a full view of the spirals is given on the right-hand 
side. The cloth is passed between the tension bars, which are then rotated, 
by means of a handle, into the most suitable position for the degree of 
tension required. The bars are then held there by the fixed pawls 3 and 


teeth in the discs T (see Figs. 9, 10 and 11). An elevation of the driving 
end of the quadruple cropper illustrated in Fig. 9 appears in Fig. 10, and 
a similar elevation of the opposite end is shown in Fig. 11. All three 
illustrations should be consulted as the description proceeds. 

The main drive is shown on the right of Fig. 9 with the belt fork 4 
in the off position. The fast and loose pulleys 5 and 6 are on shaft 7 
(see also Fig. 10). Close to the fast pulley 5 are two flanged pulleys 8 and 9 
(see Fig. 10), and a similar pair of flanged pulleys 10 and 11 are fixed on 
the same shaft 7 at the opposite end of the machine, Fig. 11. Two other 
pairs of flanged pulleys, marked 12, 13, 14 and 15, are fixed on the shaft 16. 
The spirals near the delivery side of the machine are driven from the 
flanged pulleys on shaft 7, and the corresponding spirals near the feed side 
are driven from the flanged pulleys on the shaft 16. It will be seen that 
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straight belts 17 drive the upper spirals G, whereas crossed belts 18 
drive the lower spirals J, by 


means of flanged pulleys 19 

on the ends of the shafts of ; =i | 

the spirals. “@ © alt 
The shaft 16 receives its | fe QS 

motion from a broad flanged Aad sg 4 can Tes {i 

pulley 20 on shaft 7, Fig. 9, f Loe 8 || 
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proper tension, a > === 
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Figs. 10 and 11. The gear- 
ing for the delivery rollers 
is seen to the left in Figs. 9 
and 11, and to the right in 
Fig. 10. A pinion 22 (this 
number has been placed in 
mistake opposite wheel 24) 
on shaft 7, Fig. 9, drives 
wheel 23, and the latter con- 
veys the motion to wheel 24 
(see also Fig. 10). Com- 
pounded with wheel 24 is a 
pinion 25, Fig. 11, which 
drives the wheel 26 im- 
mediately behind hand- 
wheel 40, Fig. 9, and on 
» the shaft 27 of roller C, 
Fig. 6. Roller C drives 
roller B by the intermediate 
wheel 28, Fig. 10. Two 
eccentrics 29 and 30, Figs. 
10 and 11, operated by 
hand-levers 31 and 32, pro- 
vide means for creating a 
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In addition to a rotary movement, each spiral G has an end-long move- 
ment of about ;'; in. along the fixed blade K, and so prevents the formation 
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of ridges in the latter, and also keeps both spirals and fixed blades in better 
order. ‘This desirable motion is imparted to the spirals by a cam 33 
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on shaft 27 (see Figs. 12 and 13), and working in conjunction with the lever 
or arm 34, fixed to the cross-shaft 35. Anti-friction bowls on the ends of 
levers 36 and 37 enter into the grooved discs 38, and it is clear that when 
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a cam 33 oscillates arm 34 and shaft 35, the desired end-long movement to 
_ spirals G and J will result. 

___ The grooved cam 33 and the gear-wheel 26, Fig. 12, are compounded, 
_ but are loose upon the shaft 27. When the side of the grooved cam is 
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in contact with the clutch 39, which is connected with shaft 27 by means 
of a key and keyway, all move together and the cloth is delivered by 
‘the machine. When, however, the clutch 39 is withdrawn, the shaft 27 
ceases to rotate. This movement is very desirable, for it is often necessary 
to actuate the delivery rollers by hand in order to pull damaged parts of 
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cloth through the machine. When parts 33 and 39 are disconnected, 
the shaft 27, and therefore the delivery rollers C, D and B, Fig. 6, may 
be rotated freely in either direction by the hand-wheel 40, Figs. 11 and 12, 
and quite independently of the further connections of the machine. It 
is, of course, understood that the spirals G and J, Fig. 6, if permitted to 
run, must never be in close contact with the cloth when such operations 
take place. The safer proceeding is to stop the spirals entirely by putting 
the driving belt on the loose pulley 6, Fig. 9. 

Fig. 14 shows several types of tensioning rails to be found on cropping 
machines. The cloth is railed differently in each case to illustrate methods 
of varying the tension on the cloth according to requirements. In general, 


Fia. 14. 


a heavy cloth or stiff cloth requires to be more heavily railed than a lighter 
one, but the proper type of railing for any particular cloth can only be 
determined by trial or experience. One method of applying tension by 
means of the two stout rails 8, Fig. 9, is demonstrated in the middle figure 
of the lower row in Fig. 14. Similar rails can also be seen clearly in Fig. 15, 
which illustrates several cropping machines in the finishing department 
of a large Dundee factory. 

A good idea of the general structure of quadruple cropping machines 
can be formed from those illustrated in Fig. 15, and also from the delivery 
side of two similar machines in Fig. 16; in the latter view the delivery © 
rollers in the two machines are arranged in different ways. 

Fig. 17 illustrates a row of cropping machines dealing with various 
widths of linen and union cloths and fitted with Messrs. Matthews & 
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_ Yates’, Ltd., Cyclone Dust Collecting Apparatus. Instead of the dust and 
fluff being allowed to fall on to the floor, as mentioned in connection with 
C 


18 FINISHING OF JUTE AND LINEN FABRICS CHAP, 


Fig. 6, it is drawn through the large pipes and the main duct to a con- 
venient place in which is situated an exhauster and separator. Fig. 17 
also illustrates the method of utilising the full width of the machine when 
narrow goods have to be cropped; four narrow pieces, and sometimes 
even more, are occasionally passed through the machine at the same time. 


Fie. 17. 


In some cropping machines, such as those shown in Fig. 17, an extra — 


piece of apparatus is often introduced. to raise the projecting fibres into 
more convenient positions for being cut off. After the cloth has passed 
between the rails 8 of the tensioning device (see Fig. 18), it passes between 
a pair of scrubbers W (ropes wound tightly round 
the wooden rollers), then between two circular rotat- 
ing brushes X, and finally over a guide roller Y to 
the first spiral G, Fig. 8, of the cropping machine. 
Fig. 19 shows the general arrangement of a 
quadruple cropper made by Messrs. A. F. Craig & 
Co., Ltd., Paisley; it also shows the direction 


straight one and a crossed one—as in Figs. 10 and 11, 
a single belt drives both spirals G and J. The 
machine in the foreground of Fig. 16 appears to have its spirals driven 
in this way. In such cases the belt is tight when the spirals are required 
to operate on the cloth, but the spirals cease to rotate, in virtue of the 


belt being slackened, when the gap is formed for the passage of the joinings 


of two pieces of cloth. 


As already mentioned, the speed of the cloth through each machine is 


followed by the cloth. Instead of two belts—a_ 
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_ about the sanie, the surface speed of the delivery rollers, C, D and B, 
usually being about ten yards per minute, but occasionally a little less, 
and often greater. The spirals G and J make from 1050 to 1100 revolutions 
_ per minute for ordinary work, a number which, with ten blades per spiral, 
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"represents approximately 26 to 30 cutting contacts per inch of cloth passed 
through the machine. Thus: | 
“revs. per min. of spiral x number of blades 


= the cutting contacts per inch. 
delivery in yards x 36 in. per yard | : 2S : 


The cutting contacts are obviously doubled in the case of a quadruple 
“machine. 


CHAPTER III 
DAMPING 


Dampinc.—With very few exceptions, all jute and linen fabrics are more 
or less mechanically damped previous to the actual finishing operations. 
Flax and jute, like other fibres, have a certain natural affinity for water, 
but this hygroscopic property does not of itself induce a proportion of 
moisture in the fabric sufficient for its successful treatment during the 
finishing process. It is therefore necessary to add to this natural quantity 
of water an additional amount by mechanical means, in order that the 
ultimate firmness and crispness of the finished article may be assured ; 
on the other hand, too much water must not be added, as this tends to 
hinder subsequent processes. A considerable amount of heat is generated 
in various ways during the actual operation of finishing, and if the cloth 
were treated while holding only its natural proportion of moisture, the 
evaporation would be carried to such an extent that the fibre would 
approach, and perhaps reach, an absolutely dry condition. Cloth, there- 
fore, which has not been damped, or which has been allowed to lie too 
long before finishing, and so become comparatively dry again, has a 
distinct tendency to become limp and flabby. The length of time during 
which pieces should remain in the damp condition will, of course, vary 
with the class of fabric, but in all cases sufficient time should be allowed 
to permit of the moisture penetrating the fabric uniformly. Six to eight 
hours’ time may be sufficient for light and medium hessians, but heavy 
sackings and similar fabrics require a longer interval, and a satisfactory 
practice for these goods is to damp them, if circumstances will allow, 
towards night, and then finish them next day. Although this arrangement 
is not always practicable, it is advisable to follow it, and particularly in 
the case of striped goods, since, if this class of fabric be finished too soon 
after damping, the coloured yarns may “ bleed ”’, and thus cause con- 
siderable discoloration of the adjacent portions of the cloth. Excessive 
damping should also be guarded against for the same reason. 

The weight of water added per square yard of cloth must also vary 
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with the weight of the fabric, and with the type of finish intended. An 
addition of about 5 to 6 per cent in weight is, however, found to be suitable 
for a wide range of fabrics, with about 1 to 2 per cent less in the case of 
goods intended for mangling, or for any calender finish in which little heat 
is to be used in the steam cylinder. Since the speed of a damping machine 
is constant, all goods are run through at the same rate; it is therefore 
obvious that some provision must be made for regulating the quantity of 
water added. This is provided for in most machines, and the required 
degree of moisture may generally be obtained by running the piece once 
through the machine. Tor extra heavy damps, however, it is considered 
much more satisfactory to reduce the flow of water and to run the piece 
through twice. This method ensures a more equal distribution of moisture 
in the fibres—a very desirable condition in all cases, and a condition that 
is not always easy to obtain. 

In general, linen fabrics require less damping than jute goods, because 
they are usually much thinner cloths, and a damping machine provided 
with only one brush is often found to be sufficient for the purpose ; and 
even if there are two brushes or their equivalents, the piece is almost 
invariably damped only on one side. In the case of bleached damasks, 
which are starched and dried after bleaching, it is sometimes possible to 


remove them from the drying machine while they are still in a semi-damp 


condition ; further damping before finishing is then unnecessary. 

There are several types of damping machines, the two most popular 
being termed the “ brush” and the “spray”. .The former is the older 
type of machine, and is probably the more useful where a wide variety of 
fabrics has to be treated, and particularly so if it is necessary at any time 
to add a slight mixture of starch or other weighting or deliquescent 
ingredient. The spray machine, on the other hand, has its own peculiar 
advantages, and in some districts it is gradually displacing the brush 
method for pure water damping. It is, however, almost restricted to this 
class of work. It is also found to give very satisfactory results with 
wide goods, for the treatment of which the:brush machine is found to be 


somewhat deficient. 


The brush damping machine for jute goods, as made by Messrs. Charles 


_ Parker, Sons & Co., Dundee (now merged in Messrs. Urquhart Lindsay 


& Robertson Orchar, Ltd., Dundee), is shown in sectional elevation and 
part plan, Figs. 20 and 21. The end of the loosely folded cloth on the 
left is passed under the guide roller, through the machine, over the top 


guide roller, and thence to two heavy pulling and delivery rollers A and B, 
_ which draw the cloth rapidly through the machine. Roller A is positively 


driven by belt and gearing, while roller B is weighted and rotated by 


: frictional contact with the cloth and roller A. The two brushes C and D, 
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revolving in the directions shown by the arrows, one on each side of the 
path of the cloth E, are in close contact with the two brass feeding rollers 
F and G. These latter revolve in the same direction as the brushes, and, 
being half-immersed in the water, supply a sufficient quantity of it to the 
brushes. The bristles, of which only a small part is shown in each roller, 
sweep the periphery of the brass rollers, and so remove the water; the 
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thin sheet of water flies off tangentially and impinges against both sides 
of the cloth E. In the machine illustrated, the brushes C and D are 
belt-driven from the main shaft K of the machine, while rollers F and 
G are rotated in the same direction by suitable gearing from the arbors of 
C and D. 

The wooden mask or float-box H may be raised or lowered by the 
hook J, and supported at any desired height so as to shield the cloth 
more or less from the action of the water that is swept off the roller by the 
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brush, and therefore to allow a decreased or an increased percentage of 
damp respectively to be deposited on the cloth. All the parts are enclosed 
in a substantial and tightly fitted wooden casing L, in which a central 
opening M is left for the passage of the cloth. This central opening M 
stops short at each end (see Fig. 21), in order that the water may have 
free circulation round these ends to both feeding rollers. A continuous 
water supply is obtained by the action of.a ball-cock in cistern N; the 
ball-cock is connected in the usual way to the main water-pipe, while 
the cistern communicates with the brush-box as shown. An overflow 
pipe O is connected by its lower end to an adjacent drain in case the ball- 
cock should at any time fail to act. At the delivery side of the machine, 


but not shown in the illustration, is a plaiting-down apparatus, or what 
is often termed a “ faking” board, the function of which is to throw the 
cloth into semi-regular folds. After having been damped, the piece 1s 
rolled up tightly in its own end sheet, and then laid aside to permit the 
damp thoroughly to penetrate the fabric. 

_ In a spray damping machine, also made by the same firm, and of © 
which an end elevation is shown in Fig. 22, the pulling and delivery 
rollers A and B are again provided and driven in a similar manner to the 
above, but the damping mechanism consists of two .perforated copper 
spray pipes C and D, which pass across the machine underneath the 
cloth E, and are connected to a supply pipe F which communicates with 


a cistern above having about 15 ft. head of pressure. Each spray pipe 


is provided with a valve G by which the quantity of moisture imparted 
to the cloth may be regulated, while a further valve H on the supply pipe 
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from the cistern automatically renews and cuts off the flow witn the 
starting and the stopping of the machine. An examination of the figure 
shows that the passage of the cloth E through the machine is so arranged 
that the vertical sprays of water act on opposite sides of the cloth. In 
many of these machines a very fine brass wire gauze or cloth, with about 
60 wires per inch each way, is placed between the holes in the pipe C and 
the cloth, in order to obtain a very fine spray. Pure water should always 
be used in the spray damper, as otherwise the small perforations in the 
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pipes C and D would become choked. In cases where there is a scarcity 
of pure water, or where, in consequence of suspended matter, the water 
has to be filtered, the superfluous water may fall into a tank underneath 
the sprays, and be pumped back into the cistern above for future use. 
Although pure water is essential for the spray damper, the addition of 
-deliquescent and weighting agents is admissible, and is occasionally 
resorted to, where the brush damper is in use. 

Another type of damping machine has the water conveyed through a 
row of holes in a pipe, and jets of air blow the water on to the cloth. And 
a further type has only a few jets which direct the water against an 
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adjustable concave metal surface, from which it is sprayed across the 
_ full width of the cloth. 
Within recent years, electrical driving of many machines has been 
_ adopted, and Fig. 23 illustrates a damping machine individually driven 
_ by a small motor near the floor on the left, and made by the English 
Electric Co., Ltd. 
| Damping machines may, of course, be arranged to run at various 
q speeds, but the speed of any one machine is seldom altered. For light 
fabrics, and light damping, the speed may reach 150 to 170 yards per 
. inte, while for heavier goods a speed of 125 to 130 yards per minute 
~ might be more suitable. 


CHAPTER IV 
CALENDERING AND CHESTING 


ALTHOUGH the term finishing may be used in a general sense to include 
all the processes to which jute and linen fabrics are submitted from the 
time they are woven until they are ready for delivery, it is also used, 
especially for jute fabrics, with particular reference to the more immediate 
processes of calendering, chesting or mangling, since the characteristic 
appearance or finish of these cloths depends directly and almost exclusively 
on one or other of these three operations. All three processes are used 
for linen as well, but, in addition, it is necessary to mention the equally 
important and essential operations of bleaching and beetling. Indeed, 
the beautiful effects that one admires in the finer classes of linen are ob- 
tained, first by bleaching the cloth to the proper degree of whiteness, 
and then by finishing it by means of beetling and calendering machines. 
Those fabrics, however, which are made from bleached yarns, are, in general, 
treated like jute cloths to a simple process of calendering, chesting or 
mangling. 

The fundamental principle underlying all these finishing operations 
seems to depend upon the fact that cellulose in general, and therefore all 
vegetable fibres, retains the form and appearance that is imparted to it 
while in a moist or damp condition, provided this form is fixed by the 
immediate drying of the fabric. Paper is a familiar and typical material 
which shows this behaviour of the products of vegetable matter. It 
readily reassumes a pulp-like condition when an excess of moisture is 
added, much in the same way, as a cloth, made from vegetable fibres, 
loses almost all trace of its original finish when it is washed. It would 
appear, therefore, that for the successful finish of a cloth made from yarns 


of vegetable fibres, the following operations and conditions are, in puttin, 
essential : | 


1. A muficiens. percentage of water in the cloth. 
2. Means of imparting different pressures for the purpose of flattening 
the yarns in the fabric to the proper degree. 
- 26 
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3. Sufficient heat rapidly to evaporate the excess of moisture added in 
the damping process. 


Provision for the first of the above requirements is made in the damping 
machines, which have already been described, and the remainder is pro- 
vided for in the various calenders, mangles and beetling machines which 
form the chief part of the equipment of modern finishing departments for 
the treatment of jute and linen fabrics. 

The introduction of heavy finishing machinery is of comparatively 
recent date, but it has done much to beautify the fabrics, and also to make 
it possible to impart a satisfactory surface to light fabrics—a condition 
which was impossible before these machines were introduced. ‘The old 
hand-loom weaver in many cases literally made the cloth in the loom, but 
modern methods depend a great deal upon the finishing department. 
It must, of course, be understood that enormous quantities of cloth made 
in the modern power-looms are, in many cases, better than any hand- 
loom cloth; on the other hand, large quantities are now made very light 
indeed, but this heavy machinery has made it possible to finish these 
cloths in such a way as to make them perfectly satisfactory for the uses 
to which they are put. 

The hand-loom weaver adopted no artificial means to make his cloth 


q firm, neither did he resort to any system of loading or filling to add weight 


to his fabric. It is interesting to know, however, that he used very crude 
instruments, termed “Smoothing Stones”, or “ Weavers’ Stones”, in 


q his attempt to put a skin or finish on his cloth, and that these crude attempts 


have their sequel in the ponderous finishing machinery of the present day. 
The Calender.—A general view of a modern heavy five-bowl calender 


is shown in Fig. 24. This machine is made by Messrs. Urquhart Lindsay 


and Robertson Orchar, Ltd., Dundee, and the illustration shows on the 


q right the driving side of the calender, as well as the bowls, while on the 


left is the mechanism by means of which different degrees of pressure are 
imparted. The great weight of the machine, and the heavy character 
of the work which it has to perform, render a firm foundation an absolute 


necessity; this foundation usually consists of a specially prepared bed of 
concrete from 12 in. to 14 in. deep. Calenders vary in width, according 


_ to the class of work for which they are intended, and their designation 1s 


in terms of the number of bowls, and of the width or length of such bowls. 
_ The width of the bowls may be anything from, say, 50 to 170 in., but it 
is usually one or other of a few standard widths between the above extremes, 
_ such width depending upon the variety of fabrics to be finished. A very 
- common standard width is 90 in.; this is very suitable for finishing two 
_ 40-in. cloths at the same time, or one piece of any wider width up to about 
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84 in., while three or more narrow crashes may be calendered at the same 
time. When two or more narrow-width cloths are run through together, 
it is, of course, necessary to guide them individually at the first calender 
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‘rail’ in order to prevent overlapping on the bowls. These guides are 
shown on the first rail in Fig. 24. 

The two end frames A, which are essentially heavy and substantial, 
are securely bound together, and are provided with bearings and guide 
slots for the arbors of the five finishing bowls. These parts, together with 
the forward and reverse driving gear, and the system of weights and levers 
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for the application of the necessary pressure, constitute the chief features 
of all modern machines. Since the pressure applied may reach a maximum 
of about 53 cwt. per inch of width, or a total pressure of 90 in. x 52 
ewt. =495 cwt., say 25 tons on a 90-in. calender, it is obvious that the 
bearings of the bottom or iron bowl B must be very substantial. The eleva- 
tion of the opposite end of the machine in Fig. 24 is shown in Fig. 25, 
and a back elevation of the machine is illustrated in Fig. 26. The bottom 
bowl B, Fig. 24, and which is 24 in. in diameter, is shown in section in 
Fig. 26; it consists of a cast-iron shell of considerable thickness, into the 
centre of which a heavy steel arbor is pressed by hydraulic means. Bowl C 
is termed the bottom paper bowl because of its position with respect to 
bowl G, and on account of the material of which it is made. Thin paper, 
in the form of rings, is compressed upon a steel shaft by heavy hydraulic 
pressure. Thousands of such rings are used for one bowl, the weight of 
paper alone being about 20 lb. per inch of width. Great care is taken to 
have a good quality of paper, and to see that it is perfectly dry before it 
is used. The work of compressing the rings is done in stages—about six 
or seven for a 90-in. bowl—and at the end of each stage the pressure is 
kept up for about 20 to 22 hours. When the bowl is finished it is taken 
to the lathe, where the rings are turned down until a perfectly cylindrical 
bowl of about 27 in. diameter is made. Constant work wears the surface 
and makes it untrue, but this defect may be, and is, remedied by turning 
and trimming up time after time until a minimum diameter of about 
18 in. is reached. This work is often done at the machine in preference to 
removing the bowl. It is advisable from time to time to change the position 
of entering the cloths, so that this wear and tear may not occur in the same 
place, while those parts of the bowls which come in contact with the out- 
side selvages of the cloth are often scraped to prevent the selvages from 
breaking. 

The central bowl D, or the steam cylinder, is naturally hollow, and is 
provided with a steam inlet pipe HE, Fig. 26, which admits steam at about 
30 lb. pressure for heating purposes. _ The condensed steam is discharged 
through the syphon outlet pipe F, which is in turn connected with a Royle’s 
steam trap to prevent waste of live steam. The above is the most general 
method of applying heat to the cylinder D, and, although greater pressures 
of steam can be obtained, the above-mentioned provides sufficient heat 
units for most purposes. When very high temperatures are required, the 
heating is often done by coal-gas and air. This method of heating 1s also 
applied for lower temperatures when steam is not available. In a few 
exceptional cases red-hot bars of iron are introduced into the cylinder; 
this style is most antiquated and unsatisfactory, since it is quite impossible 
to keep a constant heat. Different opinions exist as to the relative values 
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of the methods of heating by steam and by coal-gas and air. Some claim — 


that the finish is dull when obtained by steam, while gas and air give a 
brighter finish. Such difference is probably due more to the difference in 
temperature and to the difference in the relative speeds of the bowls in the 
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two cases than to the particular method of applying the heat. If the 
question of heating turns only on the method, that of steam heating is 
undoubtedly safer, for it is not unusual to have explosions when the mixture 
of gas and air is not in the proper proportions. Electrical heating is also 
being introduced. 
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The paper bowl G and the iron bowl H are in all respects similar to 
bowls C and B respectively. It will thus be seen that the arrangement of 
the bowls is one of iron and one of paper throughout, so that at no place 
are there two bowls of the same material in direct contact. Bowls of plane- 
tree wood are sometimes substituted for 
the paper bowls C and G in those 
calenders that are used for the finishing 
of bleached and beetled fabrics, and in 
many cases bowls made of cotton discs 
are used for the same fabrics. The five- 
bowl calender is largely used in some 
districts, although calenders with from 
three to eight or nine bowls are utilised 
for specific purposes. When eight bowls 
are used there are two steam cylinders, 
and the alternate order of metallic and 
paper is departed from in order that both 
sides of the cloth may come in contact 
with a hot cylinder. The arrangement 
of the bowls for such a purpose is as 
follows : 


. Bottom iron bowl. 

. First paper bowl. 

. First steam cylinder. 

. Second paper bowl. 

. Third paper bowl. 

. Second steam cylinder. 

. Top paper bowl for heavy 
chesting, etc. 

,, 8. Top iron bowl for light chest- 

ing, etc. 
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Four steam cylinders are often used 
in nine-bowl calenders, arranged cotton 
or iron and steam alternately. 

The three-bowl calenders are usually 
for the finishing of light fabrics, and 
for light types of finish to heavy cloths such as sackings and canvas. 
They are made with and without steam cylinders, but, although a hot 
cylinder imparts a better finish than a cold one, the latter is quite satis- 
factory for many classes of cloth where no glazing is required. The pressure 
in many of the three-bow] calenders is obtained by means of screws alone ; 
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on the other hand, many three-bowl calenders are provided with a system 
of levers and weights which is similar to that illustrated in Figs. 24 to 26. 

The average deadweight of each bowl ina 96-in. five-bowl calender is more — 
than two tons; in addition to this weight, pressure may be applied by means 
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of levers J, Fig. 25, which, fulerumed at K, act on the iron bowl through 
rods L. A rack rod M, Figs. 24 and 25, is suspended from the extremity 
of each lever J, and is kept in gear with a toothed pinion N, which is keyed 
to shaft O. Keyed fast to the same shaft is a flanged pulley P, to which is 
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fixed one end of a chain ora belt Q. This belt, which is three or four inches 
wide, encircles the pulley, and the loose end is passed over a guide pulley 
near the roof, and then brought down within a few feet of the floor. To 
this end of the belt a weight rod is attached on which weights R, of about 
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40 lb. each, may be placed to give 
the necessary pressure. Since the 
mechanical advantage due to lever 
J is about 25 to 2, and that due to 
pulley P and pinion N about 4 to 1, 
it follows that the addition of one 
40-lb. weight R results in an addi- 
tional pressure of about 17 to 18 
cwt. being applied to bowl H, and 
therefore to the cloth which is 
between the bowls. Thus: 


25 4 
40 lb. x a x 1 72000 lb., or 174 cwt. 

The long levers J, which were 
generally of cast iron, have been 
known to break under this force 
through fatigue, and now some 
firms prefer to have two wrought 
iron or steel parts, fixed together, 
to replace each cast-iron lever. 

When setting the calender, it is 
necessary to raise the weights R 
from 12 in. to 15 in. from the lowest 
point, in order to make sure that 
the levers J shall not come in con- 
tact with any oe of the frame- 
work. 

The ACEEEe is driven by means 
of two pairs of cone friction pulleys, 
S and S! and T and T?, Figs. 24 
and 26, one or other pair of which 
acts for the time being as the driving 
medium. The outer pulleys 8 and 


T, both of which are loose on the shaft U, are driven from the line shaft 
—one by a crossed belt, and the other by an open belt. They thus run 
_ continuously while the engine is in motion and the belts intact. The inner 
pulleys St and T1, Fig. 26, form one piece, which is capable of lateral move- 


D 
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ment on the central shaft on account of a feather and keyway connection. 
The central part of this piece is grooved, and through this groove the whole 
piece is controlled by means of a clutch-fork situated at the upper end of 
a vertical rod keyed to the shaft of the set-on handle. When this handle 
is vertical, as shown in Fig. 26, both friction cones are out of gear, and the 
calender remains out of action. A movement of the handle in either direc- 
tion, however, causes the compounded cones S1 and T? to engage with either 


S or T, and to rotate the shaft U in the corresponding direction. Between — 


pulley T and the framework is a pinion V, which is fixed to shaft U, and 
which communicates motion to the large wheel W. The latter is keyed on 
the end of the steam cylinder D, the surface speed of which is from 20 to 
25 yds. per minute for ordinary work. The surface speed of D determines 


Pigs ay: 


the speed of the other bowls, and also that of the cloth which passes through 
the machine. The necessary levers, etc., by which the attendant regulates 
the position of the driving cones are clearly shown in the figures. 

A stripping roller X, Figs. 25 and 26, is an essential part after the close 
of the finishing operation termed “ chesting”’. This roller is driven by an 
independent but simple cone friction drive at Y, which is placed in and out 
of gear by the lever and clutch shown in Fig. 26. Roller X is easily lifted 
out of its bearings, and this is done immediately it has unwound or stripped 
the piece from the calender bowl. Roller X and the cloth, both of which 
are clearly seen in Fig. 27—a view of a row of calenders—are now taken 
to the measuring machine, where the cloth is measured as it is pulled off 
the roller. This is the general way, but in some special cases the stripping 
roller is dispensed with and the measuring operation performed on the 
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spot. In such cases a measuring machine is placed immediately behind 
each calender, and this machine measures and strips the cloth directly from 
the chesting bowl. 

In the process of chesting, the whole length of cloth is wrapped round 
either bowl H or bowl G, Figs. 24 to 26. It is usually wrapped on H, 
and, in order to permit of its being stripped, this bowl, with the cloth 
upon it, must be raised clear of the bowl immediately underneath. To 
accomplish this, further gearing is provided on shafts O and Z, Figs. 24 
and 25. A belt-driven pulley, not shown in Fig. 25 but visible in Fig. 28, 


Fria. 28. 


revolves loosely on shaft O. Compounded with this pulley is a small 
pinion which gears with and drives a toothed wheel 2, keyed on the brake 
shaft Z, Fig. 25. Another pinion 3 on this shaft gears in turn with and 
drives a wheel 4, keyed on shaft O, on which the pinion for the rack M is 
keyed. This compound gearing permits of rack rods M and levers J being 
lifted at will. Rods L rise with levers J ; they also raise the bearing blocks 
of bowl H, Fig. 25. The movement is regulated and limited by the adjust- 
ment of a collar or ball at the top of rod 5. The lever J, in its upward 
movement, comes in contact with this ball, and by means of it raises the 
rod 5. As the latter rises it moves the belt fork and belt on to the loose 
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pulley, and thus provides an automatic stop motion. When the chesting 
bowl has been raised, it is kept in position by a pawl acting on a ratchet 
wheel 6, situated on shaft Z. Hand-wheel 7 enables the attendant to com- 
plete the raising of the bowl, and also to lift it sufficiently to release the 
catch of the ratchet wheel 6, when the bowl requires to be lowered after it 
has been stripped. The bowl is governed in its descent by means of the 
brake 8 and the handle 9. 

If chesting has taken place with the cloth on the top paper bowl G, 
it is quite evident that before the cloth can be stripped, bowl H must 
first be lifted clear of G before the latter begins to leave the steam cylinder D. 
Fig. 25 shows that rods 10 connect the bearing blocks of bowls H and G, 
and that the adjustable nuts 11 can be arranged to permit of bowl H 
rising a considerable distance before they begin to act upon the bearing 


blocks of bowl G. The cloth is wound on bowl H for light and ordinary | : 


chesting, but the heavy chest finish is usually performed with the cloth 
on bowl G. All the weights R, Figs. 24 and 25, are used for the heaviest 
chest finish, but even in this case the general arrangement of weights 
and levers, and the method of applying force to racks M through the 
medium of heavy helical springs 12, ensure a high degree of elasticity 
and freedom from shocks—conditions that are most desirable in the work- 
ing of heavy machinery of this character. For a very light finish, where 
little pressure is desired, the addition of weights R may be caused to act 
in a negative manner by attaching belt Q round pulley P in the reverse 
direction to that shown in Fig. 25. When arranged in this way, the tend- 
ency of the weights is to lift rack M, levers J, rod L, and therefore bowl H, 


and thus decrease the pressure applied to the cloth; this arrangement of - 


parts produces the so-called “ round-thread ” finish. It will thus be seen 
that a very wide range of pressures may be obtained. 

The time during which a piece undergoes chesting depends upon the 
style of finish, and upon the cloth. Some cloths are kept on the bowl 
about three minutes, while others remain on only for two minutes. The 
cloth may be kept on six, seven or eight minutes if the direction of motion 
be alternated. If the bowl be run in one direction only for such a period, 
the cloth is continually getting tighter and is being stretched on the bowl; 
consequently there is a tendency to burst or break the yarns. Running 
the bowl alternately forwards and backwards minimises this danger. _ 

As already stated, the reversal of the calender during the operation of 
chesting is made by means of a clutch which enables the calender to be 
driven alternately in two directions by open and crossed belts. Two 
calenders are shown in Fig. 29, and in both the stripping operation is in 
progress. On the left the two cloths are dropping on to the floor, whereas 
on the right the single cloth is being wound on to a roller. The open and 
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closed belts can be seen clearly on the two large pulleys of the calender 
in the foreground. 

The method of driving illustrated in Fig. 29 is the most common 
one at present, but within recent years the English Electric Co., Ltd., 
has driven such calenders successfully by means of individual motors 
of the reversing type. When this method is adopted, the two belts and 
the clutch are not required. The drive from the motor may be by toothed 
wheels or by chain gear, and Fig. 30 illustrates two calenders individually 


Fig. 29. 


driven ; in such cases the drive from the motor is conveyed by a Renolds’ 
chain to the main shaft of the calender. The advantages of the drive are: 


1. Slow running and gradual starting when the cloth is being entered. 

2. Satisfactory reversals at any desired interval and a quick reversal 
in cases of emergency. 

3. Elimination of cone friction pulleys or clutches and of two wide belts. 


4, Flexibility in handling. 


Emergency buttons can be fitted to the no-volt coil of the main switch, 
thus ensuring prompt stoppage from any point on the calender. 
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A very common finish is termed double chesting ; this is simply repeat- 
ing the operation. In all cases it is very essential that the selvages of the 
cloth should not be thicker than the rest of the piece, although it is difficult 
to obtain this desirable feature always. Thick selvages result in unsatis- 
factory finishing ; in addition, parts of the selvage are liable to be damaged, 
while it is not unusual to find the calender wedged when the selvage at one 
side is thicker than the other. 

When the calender is intended to be used for the purpose of glazing, 
bowls D and B are geared together by an intermediate wheel 13, Fig. 25, 
so that the surface speed of B is reduced. This change reduces the speed 
of the cloth; but, since the surface speed of the steam cylinder remains 
as before, it is clear that it must slide or slip over the surface of the fabric. 
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The degree of slipping is measured by the difference in the surface speeds 
of the two bowls, and since it occurs under heavy pressure, and since 
the cylinder D is heated, it follows that a highly glazed or polished surface 
is produced on that side of the cloth which is next the steam cylinder. 
If both sides require glazing, the cloth must be run through the calender 
a second time with the other side presented to the action of the cylinder, 
unless the calender is provided with two or more steam cylinders, and so 
arranged that the face of the cloth is glazed by one cylinder and the back 
by the other. From this it will be seen that the glaze or polish depends 
upon the relative speeds of the hot and cold bowls, and upon the pressure. 
The operation is, indeed, very similar to, but on a much larger scale than, 
ordinary ironing, in which case the cold surface, usually a table, has no 
motion, while the difference between it and the iron, coupled with the heat 
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and pressure of the latter, produce the much-admired surfaces of different 
kinds of laundered articles. 

The speeds of the bowls D and B in any one calender are invariably 
in the same ratio, but this ratio may be, within limits, of any value that 
the finisher may desire to order. Thus the gearing between D and B may 
be so arranged that the surface speed of bowl D (which varies, in different 
finishing departments, from 20 to 25 yards per minute, but which is con- 
stant for all classes of work in the same place) may exceed the cloth 
delivery by any single value between 30 and 50 per cent. The quality 
of the glaze improves with higher temperatures, and also with increased 
differences in the speeds of the two bowls; but it is quite clear that the 
tendency to damage the cloth is increased at the same time. For many 
classes of cloth the operation of glazing is a necessity, but from the very 
nature of the movement it is evident that a very heavy stress is placed 
upon the whole of the calender frame, and the process also results in excess- 
ive wear of the finishing bowls. 

The rails by which the cloth is held in tension are shown in position 
at 14 in Fig. 25, and also in Fig. 24, and we need hardly say that these 
rails should be quite stable, and absolutely parallel to the calender bowls. 
The cloth is shown passed alternately over and under the rails in Fig. 25, 
but this is only one of a great number of different methods of railing. No 
absolutely general rule is observed in the method of railing; each work- 
man has usually his own particular fancy, but, in general, light goods 
and those goods intended for light finishes must be railed more lightly 
than heavy goods or those intended for a heavy finish. The question of 
width is also a very important factor, and must be carefully considered, 
since a “‘ heavy rail” in the calender may reduce the width of the cloth 
considerably under that desired for the finished state in all cases, but 
more particularly where there is only a small margin to draw in, the cloth 
should be placed in the calender, so that any curve made by the weft 
in weaving may be reversed or removed. If this point be observed, the 
cloth will allow more for shrinkage in width, and, in addition, a better 
cloth will result, since the weft will be drawn into approximately straight 
lines. 

The contraction in width due to finishing jute and linen fabrics is 
always accompanied by an increase in the length of the piece, but the 
two changes do not bear any well-defined relation. The type or style 
of finish desired is also a controlling factor in the ultimate or finished 
width and length of the piece. In the process of mangling, to which 
attention will be directed shortly, and during which the cloth is not under 
a severe tensile strain, there is a slight tendency to increase the width and 
to decrease the length of the cloth. On this account goods for mangle 
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finish are not so wide in the loom as are those for calender finish. For 
example, a 40-in. hessian may measure 43 to 43} in. in the reed for chest 
and calender finish, but 42} to 424 in. is quite sufficient for goods which 
require to be finished on the mangle. 

Fig. 31 shows various methods of railing, and, although these do not 
by any means include all styles, they may be taken as typical examples 
of many of the chief ways. A, although not the lightest railing used, is 
the lightest in the illustration. When the width of cloth will not permit 


me 
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of much drawing, it is often used for a first “run through” or “cylindermg”’ 
preparatory to a double-chest finish. B is termed the “ top single rail ”. 
C is the “three-quarter round rail”. D is called the “single cross”. 
HK, which imparts about the same tension as C, but with the cloth under 
the last or front bar, is also called the “ single cross rail”. F is termed the 
“round rail”, and is rather heavy. G is the “double cross” or “canvas 
rail”, and is a very heavy form of railing. H is about the heaviest rail 
given to cloths—indeed, it is only heavy and good cloths that will stand 
this severe type of tension. In very wide calenders this type of railing 
is almost sufficient to break the rails. 
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The various types of calender and of chest finish are more particularly 
indicated in Figs. 32 to 36. For the very lightest finish, the cloth would 
be entered as shown in Fig. 32, and the weights of the calender caused 
to act in a negative direction. Cloth intended for this finish should be only 
slightly damped, since it is very lightly in touch with the drying cylinder, 
and two bowls only are resting on the cloth. Shghtly heavier types of 
finish may be obtained under this system by removing the proper number 
of weights from the end of the belt Q, Fig. 25. The difference obtained 
by this means is, however, very slight, but a different finish will result, 
with the same method of entering the cloth, if the weights are made to 
act in the positive direction. 


The method of entering the cloth as shown in Fig. 33, is often adopted 
for the finishing of sackings where it is desired to have a bright appearance 
on the face or warp side of the cloth. This finish is naturally obtained by 
allowing the face of the cloth to come into close contact with the steam 
cylinder. This method of entering the cloth may also be used to give a 
slightly heavier finish than that in Fig. 32, since another bowl, or three 
‘In all, rests upon the cloth. It will be seen that, when viewed from the 
end of the calender as illustrated, the steam cylinder rotates clockwise 
in Fig. 33, but counter-clockwise in Figs. 32, 34, 35 and 36. When the 
calender is driven in the reverse direction as illustrated in Fig. 33, that is, 
with the crossed belt, it usually runs slower than it does when driven by 
the open belt in the normal direction. 

There is obviously an element of danger when the cloth is being entered 
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between the rollers. To minimise this danger, it is usual to have a small- 
diameter roller, supported in slots or in levers, and normally resting on 
the large roller immediately below it. If any large object enters under 
the small-diameter roller, the latter is raised until it comes into contact 
with the next higher roller, which rotates the small-diameter roller in 
the opposite way and thus tends to force the object out. 

The heaviest calender finish is obtained when all the weights are used, 
and when the cloth passes between the bowls, as shown in Fig. 34. It 
is, of course, understood that different pressures will result when different 
numbers of weights are added, and consequently the degree of finish 
will vary a little, according to the number of weights which are used. 
In Figs. 32 to 34 the cloth leaves the bowls and then simply falls behind 
the calender in more or less irregular folds, as illustrated in the background 
of Fig. 29; the piece is then wrapped up in a sheet by an attendant, who 
takes it to the measuring machine. Besides seeing that the proper 
character of finish is being obtained by the addition of the necessary 
number of weights, the attendant should regularly test the cloth to make 
sure that it is being drawn in or finished to the proper width. 

Sackings, baggings and tarpaulins are usually treated to some type 
of calender finish, but the majority of hessians are either chested or 
mangled. If the cloth is to be mangled, it is considered good practice 
first to flatten the cloth by either calendering or chesting before “ filling up ” 
the cloth in the mangle. 

Figs. 35 and 36 illustrate the two methods of entering the cloth for 
chesting. The former is the ordinary method, in which the end of the 
cloth passes between each pair of bowls and is finally carried round the top 
one; the whole piece is thus wound on to this bowl. The end of the 
cloth which first enters the machine, is carried completely round the top 
bowl, and is then safely entered between the two top bowls by means 
of the chesting knife 15, which is shown at the back of the machine in 
Figs. 25 and 26. The cloth is then subjected to a heavy pressure for a 
few minutes. This pressure, which is applied to the outside of the cloth, 
is communicated from layer to layer through the medium of the cloth 
itself. It is this indirect pressure that is chiefly responsible for the some- 
what irregular surface so characteristic of all types of chest finish. 

Heavy chesting, or chesting on the top paper bowl, is shown in Fig. 36, 
and it is simply a development of the ordinary method of chesting. It 
produces the same type of finish—an irregular corrugated-like surface ; 


but, since the work is usually done under very heavy pressure, it is very 


severe on the bowls. An excellent and stiff finish, however, is the result— 
a finish that is sometimes employed to imitate mangling. The superior 
finish thus obtained is due partly to the weight of the extra bowl, and 
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partly to the fact that the cloth is continuously in touch with the steam 
cylinder. On this account the cloth should be well damped before 
finishing. 

Figs. 32 to 36 also show a few more methods of railing, the chief 
object of which is to hold the cloth at a tension sufficiently great to prevent 
slackness or creases of the cloth from collecting on the bowls. Although 
such tensioning is absolutely necessary, it must not be overdone to the 
extent of reducing the cloth below the required finished width. 

Reference has already been made to glazing, and it has been shown that 
the effect is obtained by means of heat and friction. This type of finish 
is, however, chiefly reserved for hessians and tarpaulins which have 


been previously loaded with starch and other weighting and adhesive 
materials. The introduction of these substances, in combination with 
the finish, stiffens the goods, which are then used for padding for several 
varieties of wearing apparel. Large quantities are dyed black and other 
colours, in addition to being starched, in order that they may be more 
in harmony with the goods they are destined to stiffen. After having 
been starched and dyed, the cloth is passed over a series of steam-heated 
cylinders to dry, and is then further damped before being finally finished 
on the glazing calender. In some cases the goods are simply dried off 
without any attempt at glazing. 

Fig. 28 is a view of the actual process of calendering, in which it will 
be seen that wide pieces are being treated. Several other details of the 
machinery are illustrated in this reproduction, notably the method of 
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driving the loose pulley, and from it the compound gearing for raising 
the rack rods. In the foreground of the same figure, and at the back of 
the machine, appear two pulleys. These are near the floor, and they 
give, with the continuation of the shaft, a partial view of one of the many 
motions adopted for the rolling of wide pieces direct from the calender. 
It is principally, and almost invariably, used for winding long pieces of 
wide hessians that are intended for the backing of linoleums and other 
similar floor coverings. Long lengths are most suitable for the linoleum 
process, and special machinery is made by Messrs. Urquhart Lindsay 
& Robertson Orchar, Ltd., Dundee, by means of which nearly 4000 
yards of cloth can be woven in one length, and simultaneously wound 
into a roll of approximately 6 ft. in diameter. Lengths of 600 and 
1200 yards are often made, but the usual lengths are from 300 to 
450 yards, and a special winding or batching machine is used to 
make a hard, compact and large-diameter roll. In the calender a 
long arbor, square in section, passes through a square hole in a wooden 
cylinder. The winding is performed on this wooden cylinder as a centre, 
and is carried on continuously during the finishing process. When the 
piece of cloth has been wound on, the arbor is withdrawn, and the roll sent, 
as it stands, to the linoleum works ; here the piece is gradually unwound, 
and when the operation is finished the empty cylinder is returned and the 
process repeated. In some cases the pieces for linoleum backs are measured 
before being finished and wound on the wooden cylinder; whereas in 
others a measuring apparatus is fixed to the winding part so that the 
exact length of the finished piece is known. In all cases where the rolling 
of the cloth is performed in the calender, the winding mechanism is driven 
by friction—thus providing means of dealing with the constant delivery — 
of the cloth, although the diameter of the roll is constantly increasing. 
In the special batching machine, however, the cloth is wound on by surface 
contact with the winding roller. 


CHAPTER V 
MANGLING 


THE essential difference between the operation of calendering and 
that of mangling lies in the fact that in the former finishing process 
_ every inch width of cloth is subjected, in regular succession, to a com- 
paratively heavy but somewhat momentary pressure during its rapid 
passage between the bowls of the machine, whereas in mangling, the whole 
piece of cloth, of about 100 yards in length and sometimes very much 
longer, is first beamed hard round an iron roller termed a “pin”; the 
pin with its charge of cloth is then placed between the stones of a stone © 
mangle or between the bowls of a hydraulic mangle, and for some time is 
there subjected to a continuous, and in most cases tremendous, pressure. 
During its stay of from ten to eighteen minutes between the stones -or 
bowls of the machine, the direction of rotation of the “ pin ” is repeatedly 
changed. This alteration of the direction of rotation under the heavy 
pressure employed, coupled with the fact that the pressure is imparted 
practically to the whole piece through the medium of the layers of the 
cloth itself, and not directly by the stones or bowls, accounts for the 
characteristic finish of mangled cloths. In many cases, and especially 
for the more expensive fabrics, the piece is protected by a cloth cover 
used only for this purpose. These cloth covers keep the pieces clean, and 
prevent the ends from being damaged. They are seldom used, however, 
for the less expensive jute fabrics. Mangled cloths, due principally to the 
above-mentioned method of imparting the finish, have a full, soft and mellow 
handle, which cannot be attained by other existing means. 

All goods for mangling are first damped, and then either calendered 
or chested (usually the former) before being beamed for the mangle. 
The object of calendering is to flatten the thread before placing the piece 
in the mangle; the pressure of the mangle would probably damage the 
fabric if it were entered into the machine with the yarns in their original 
or semi-round condition. While calendering increases the length and 
decreases the width of the cloth, a slight reversion towards its original 
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dimensions is calculated to take place during the mangling. Like all 
finishing of this class, the ultimate result depends greatly upon the degree 
of dampness of the cloth previous to entering the machine. If the cloth 
is too dry when entered, the frictional heat generated has not the same 
capacity for fixing or setting the yarns, and the latter have therefore a 
tendency to resume their original form when released from the pressure 
applied. Such a treatment gives the cloth a somewhat raw and unfinished 
appearance. Jute goods are usually considered as finished when they 
have been mangled, although they require to lie for a time in the stripped 
condition in order to cool before being made up. With many linens, 
however, and especially when the stone mangle has been used, it is not 
unusual, after mangling, to run the pieces through a calender under 
ordinary or glazing gear, in order to put a “skin” or glaze upon the 
fabric before making up. For yarn-bleached linen fabrics the mangle 
may be considered as fulfilling the purpose of the beetling machine in the 
finishing of cloth-bleached goods. 


There are two types of mangles, viz. : 


1. The stone mangle. 
2. The patent or hydraulic mangle. 


Of these the stone mangle is the older, slower and more cumbersome 
machine, and is not much used now; nevertheless, for many of the lower 
quality linen fabrics, the results obtained by it are by many considered 
superior to the finish of the patent mangle. It is supposed to be very 
suitable for cotton warp and dry-spun flax damasks, for mixed yarn 
dowlas and for plain crashes. Border crashes are, however, not so suitable, 
since the extra thickness of the crammed border is likely to cause cutting. 
This difficulty is present even where the patent mangle is used, although it 
is more easy with the latter to beam the cloth in a slightly zigzag manner 
and so prevent the extra thickness occurring all at one place. The same 
remarks are applicable to all goods with thick selvages. It is not advisable 
to beam long pieces for the stone mangle; better results are obtained if 
the average length is from 40 to 50 yards than when it is 80 to 100 yards. 
Since the pieces are usually mangled twice, care should be taken to turn 
them end for end, and selvage for selvage, so that the ends that were 
originally nearest the stones and the pin respectively will now both be near 
the centre of the roll of cloth. This arrangement secures an equality of 
finish which is superior to that obtained when the pieces are not reversed, 
or when longer lengths are treated. 

Mangle Beaming Machine.—Figs. 37 and 38 show front and end 
elevations of a mangle beaming machine made by a late Dundee 
firm, Messrs. Thomson, Son & Co,, Limited. It consists, as shown, 
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of two substantial frames A which support between them several 
tension rails B, between and partly round which the cloth C is 
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caused to take a zigzag course in its passage from the roller D to 


the mangling pin E. The latter is driven at a constant surface speed — 


(about 65 yards per minute) by frictional contact with the beaming 
roller F, on the arbor of which the fast or driving pulley G is keyed. 
The end of the cloth is wrapped carefully round the pin E so as to 
avoid creases, and during the operation of beaming, a constant pressure 
is maintained on the whole by means of a pressing roller H. This pressure 
is regulated by weights J, which act through the belt pulley K, pinions L, 
rack levers M (fulcrumed at N) and links O. The pressing roller H may 
be raised clear of the cloth, or lowered at will, through the medium of pinion 
P and hand-lever Q, while pawl R, acting on the teeth of wheel S, retains the 
latter and the compounded belt pulley K in any desired position. When 
the beaming is finished, the pressing roller H is raised clear of the cloth, 
the arbor guides and supports T raised, and the pin containing the cloth 
removed from the machine. When beaming two narrow pieces on to one 
of the mangling pins, a minimum distance of about 3 to 4 in. should, if 
possible, be maintained between them, while the same amount should be left 
clear between the outside selvages of the cloth and the sides of the stone. 
Pieces may, of course, be beamed from the loose or folded condition as 
well as from a roller—the method indicated in the figure. The belt U is 
transferred from fast pulley G to loose pulley V by means of the usual 
belt fork W, operated by handle X, fulerumed at Y. The direction of 
motion is clearly indicated by the position of the belt and fork and also by 
the arrow Z. 

The stone mangle shown in elevation and plan in Figs. 39 and 40 
consists essentially of two large and ponderous stones A and B (between 


which the two beamed cloths ©, C are placed), and the driving mechanism ~ 


on the left, which moves B backwards and forwards; the pressure of B 
rolls the cloth to and fro on the low stone A. It is evident that the founda- 
tion for the lower stone, as well as that for the gearing, must be of a sub- 
stantial and weighty character, as an enormous weight has to be sustained ; 
the top stone alone, with box and inside ballast, often weighs from 50 to 
55 tons, and sometimes over. The foundations are invariably below the 
floor-level line X Y. The stones A and B must be flawless, and each must 
be in one solid piece, measuring, for an 86-in. mangle, 12 ft. long by 18 in. 
thick. The top stone and box weigh about 15 tons, while ballast may be 
added in the box to the extent of 40 tons. 

The gearing, of which an enlarged sectional view is given in Fig. 41, 
consists of a line shaft D, from which a bevel pinion E constantly rotates 
the vertical shaft F through the bevel-wheel G. At the lower end of F a 
further bevel-wheel H drives the crown bevel friction wheel J, which may 
revolve loosely on the shaft K. On the same shaft, the inner friction 
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wheel L (of the couple J and L) is capable of sufficient lateral movement 
to place it out of, or in, frictional contact with J. A sunk key and key- 
way connect L and K, and the above-mentioned lateral movement to L 
may be imparted by the clutch fork lever M, connecting rod N, and hand- 
lever O. When the cone surfaces of J and L are in contact, shaft K revolves, 
and so drives the mangle box, through pinion P, intermediate wheel and 
pinion Q and R, crank-wheel S, and connecting rod T. To ensure strength, 


Fias. 39 and 40. 


and to reduce as far as possible the probability of teeth breakages, the . 
wheels are, where it is thought necessary, provided with shrouded teeth. 
The total stroke of the crank-pin U is 5 ft. 11 in., or just under half 
the length ofthe mangle stone. It makes about four revolutions per minute, 
so that the average linear speed of the stone will be : 


| 51+ ft. x4 x2 =about 47 ft. per minute. 
The actual speed of the stone will, of course, vary throughout a complete 


revolution of the crank-pin, being the greatest when the crank and the 
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connecting rod are at right angles. When the crank-pin is at the front and 
back, or the dead centres of its stroke, the box is for a moment motionless 
at the extreme right or left position. It is also evident that at this time 
more than half of the box and stone must be projecting over one or the 
other beam C, and therefore tilting downwards towards V or W. At both 
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these points cushions and rollers are provided to receive the end of the 
stone until it begins to return on its journey and resume its horizontal 
position. When the slight pause is made at the extreme positions, slight 
adjustments are given to one or other of the beams C; the machine is 
also stopped when the box Z is in the tilted position, in order that the 


pin, with the finished cloth, may be withdrawn and replaced by a fresh 
pin. New pins of cloth must be placed at right angles to the run of the © 
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mangle, and those under the stone must be kept at right angles, otherwise 
it is possible to twist the mangle box off the under stone. 

A photographic reproduction of such a mangle is illustrated in Fig. 42. 
The operatives are inserting a newly filled pin of cloth (two narrow pieces 


Fic. 42. 


on one pin) to accompany the other pin with two narrow pieces on, and in 
the mangling position. Most of the phases mentioned in the last paragraph 
are illustrated in this view. 

Stripping Machine-—The subsequent and necessary operation of 
stripping the mangle pin of its roll of cloth is performed by the machine 
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shown in end and front elevations in Figs. 43 and 44. The arbor of the 
mangle pin A is supported in suitable brackets cast on the framework, 
and when the covering cloth has been removed, the loose end of the piece 
is entered between the stripping roller B and the pressing roller C. The 
former roller is driven directly by the 
driving belt and pulley D, while the 
deadweight of roller C, in conjunction 
with roller B, provides sufficient nip to 
pull the cloth from the beam A. The 
cloth then slides down a guide board E, 
which keeps it clear of the machine, and 
then passes over a plaiting-down or 
faking board F, which throws the cloth 
into a series of rough folds preparatory 
to a second beaming for the mangle, or 
to the subsequent finishing process by 
the calender. The faking board receives 
its to-and-fro motion from a short connecting rod G actuated by a small- 
throw crank on the shaft H, this shaft being driven by a short belt J from 
the stripping roller. The extreme positions of the faking board are shown 
in dotted lines. 


Fic. 44. 


Hydraulic Mangle.—There is a general similarity in the chief parts 
of all patent mangles, although the machines differ slightly in the mode 
of driving as well as in some minor details. In each machine the actual 
finishing mechanism consists of two ponderous bowls—an upper and a lower 
—between which the mangle pin with the beamed cloth is inserted. The 
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under bowl is supported in bearings cast on the framework of the machine, 
while pressure is applied by various means to the top bowl, and through 
the medium of this bowl to the cloth in process of being finished. It is 
almost needless to say that the bearings which support the bottom bowl 
are very heavy and massive, since the pressure applied to the upper bowl 
may, in extreme cases, reach about 18 cwt. per inch of width, or approxi- 
mately 119 tons on a mangle 132 in. in width. 

The drive is invariably taken by gearing to the bottom bowl, which 
drives, by frictional contact, the pin containing the cloth. This, in turn, 
and by similar means, imparts motion to the top or mangling bowl, unless, 
as In some special cases, both top and bottom bowls are geared together. 

Kach machine is provided with self-acting reversing gear, by means of 
which the direction of rotation of the bowls and pin is regularly and 
automatically reversed during the process of finishing. This combined 
action of a frictional drive and repeated reversing of the direction of rota- 
tion of the cloth while under heavy pressure, constitutes the chief secret 
of the mangle finish. Pressure is applied, as the title of the machine indi- 
cates, by means of water, but in some mangles the required pressure is 
obtained by means of oil, and in others through the medium of levers and 
weights. In each machine provision is necessarily made for raising the 
top bowl to permit of the removal of the finished cloth, and of the insertion 
of a fresh pinful. ' | 

All patent hydraulic mangles are provided with self-contained cloth 
beaming and stripping motions, and in the modern machines the stripping 
roller or beam is arranged also as a measuring roller; this, in conjunction 
with the faking board, enables the cloth to be measured and deposited in 
loose folds as it is stripped from the mangle pin. In some of the older 
types of mangle the stripping roller is identical with that on the modern 
calender, so that the roller requires to be stripped again by a measuring 
machine to determine the cloth length, and to fake the cloth into loose 
folds in order that 1t may be cooled before being made up. 

Different methods are adopted for changing the mangle pins or beams 
from the position of beaming to that of finishing, and then to the stripping 
position. In an older style of machine only two pins are used: these 
slide horizontally, between the main frames, out of and into the finishing 
position, so that beaming and stripping are performed alternately at 
each side of the machine. In the more general arrangement, however, 
revolving plates are provided which carry three mangle pins, set 120° 
apart, as indicated in Fig. 45, where A indicates the position of a pin during 
the finishing process, and B and C indicate respectively the beaming and 
stripping positions of the other two pins. At the end of each run the plates 
and pins are mechanically rotated one-third of a revolution to bring the 
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finished beam into the stripping position, and to carry the freshly beamed 
piece up between the finishing bowls. At the same time the stripped or 
empty beam is carried round to the beaming 

position to be refilled with another piece of cloth. 

AD. With this arrangement, beaming and stripping are 

te > always performed respectively at the front and at 

; \ the back of the machine. 

iq | It has already been pointed out that the top 

@) bowl may be driven by frictional contact with the 
aan cloth, or by gearing from the bottom bowl. The 
Fia. 45. machine that we have selected for illustrating this 
section is provided with this gearing, which, how- 
ever, may run loosely if desired. This gearing is arranged to keep 
the surface velocities of the bowls the same, to reduce the torsional 
stress in the bowls themselves, and to reduce frictional slip between the 
mangling bowls and the cloth in process of finishing. A reduction of 
slip is desirable in the case of many tender fabrics, such as union 
crashes and damasks, since such a reduction minimises the likelihood 
of damage being done to the cloth. For strong jute goods, however, the 
purely frictional drive is essential to the proper finishing of the cloth ; 
better and quicker results are obtained by it, and with less pressure than 
with the geared drive. In a number of machines, therefore, this extra 
gearing is entirely dispensed with, and in others it is permitted to run 
loosely when the machine is being used for jute and other heavy fabrics. 

Hydraulic pressure is usually supplied by means of an accumulator 
of suitable design, and motive power may be provided for the main 
drive by a special engine, or by a motor of 75 to 100 h.p. Should a public 
supply of electrical current be available, the latter method permits of the 
intermittent running of the mangle without the annoying variations of 
speed in other machines, and it may also be in motion in busy times— 
as 1s sometimes essential—when the main engine has stopped for the day. 
For mangling jute goods an average time of about twelve minutes is allowed, 
and, with this time per run, about four runs per hour may be taken as 
good work. 

Fig. 46 is a general view of one method of driving ; it also illustrates 
several pieces of cloth ready for being mangled. The attendant is at the 
front or beaming side of the machine, and the accumulator is on the left, 
near the left-hand gable of the mangle. 

Figs. 47 to 50 illustrate respectively the plan, the front elevation, 
and both end elevations of a hydraulic mangle of the most recent 
design, by Messrs. Urquhart Lindsay & Robertson Orchar, Ltd., Dundee. 
Reference to all four illustrations is necessary for an understanding of 
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the general arrangement of the machine, with its detail of driving and 
gearing. Similar letters in all four figures indicate the same parts of the 
mangle: A is the heavy framework, B and C the top and bottom mangling 
bowls, and D the mangling pin—the latter part is shown only in Fig. 48, 
but the others appear in all four figures. We shall now trace the drive 
to bowl C, which is shown chiefly in Figs. 47 to 49 keyed on shaft E1. A 
rope drive is often employed for mangles, but at other times a belt drive 
is employed as indicated by the pulley on the left in Fig. 51. More recently 


Fia. 46. 


the driving has been done by electrical means, and Fig. 67 illustrates one 
method adopted by the English Electric Co., Ltd. The two latter figures 
are referred to later. The rope pulley H, Figs. 47 and 48, is 60 in. diameter, 
and is arranged to take from three to five ropes as required, and to make 
130 revs. per minute. Keyed on the same shaft as pulley H, and therefore 
revolving with it, is a helical toothed pinion F, which gears with and 
drives friction wheel G. The latter, which runs loosely upon its central 
shaft, is in gear with and drives, in the opposite direction, a similar friction 
wheel H, also loose upon its shaft. In Fig. 51 the wheels F, G and H 
have straight teeth. Near the framework A, Figs. 47 and 48, and keyed 
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upon the same shafts as G and H, are two pinions J and K, both of which 
are in gear with the large wheel L. This large wheel L is keyed on the 
central shaft of the bottom mangling bowl C. Situated about midway 

between, and on the same shafts as wheels G and H and pinions J and Key 
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are two expanding friction clutches G1 and H!. Each clutch is compounded 
with its respective shaft by means of a sliding key and key-way, so that 
it may be put in contact, automatically or at will, with its corresponding 
friction wheel G or H. If G!, Fig. 47, be placed in contact with friction 
wheel G, then clutch G1, with its corresponding shaft and pinion J, will 
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rotate wheel L in one direction ; similarly, if clutch H* be placed in con- 
tact with friction wheel H, and the other be withdrawn, then wheel L 
and bowl C will be rotated in the other direction. When one clutch and 
pinion are driving wheel L, the other clutch, pinion and shaft are revolving 
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loosely in the same direction, being so driven by wheel L. When both 
clutches are brought to the central position—that shown in Fig. 47—the 
mangle is stopped. 

The further gearing employed to drive the top mangling bowl B, 
when required, consists of the helical toothed wheel M, arranged iGosele 
on its central shaft N, Figs. 47, 49 and 50, wheels O and P keyed at oppo- 
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site ends of the same shaft N, and gearing with wheels Q and R, which 
are keyed at opposite ends of bowl B. When it is desired to drive the top 
bowl positively, wheels M and O are bolted together as shown in Figs. 47 
and 48, but at other times the bolts are withdrawn, and, while all gearimg 
runs, the wheel M works loosely on shaft N. In many cases, as already 
indicated, and as illustrated in Fig. 51, shaft N, with all wheels M, O, P, 
Q and R, are entirely dispensed with. 

Fast and loose pulleys 8 and 81, Figs. 47 and 48, are oven and the 
former communicates motion to pinion T, Figs. 48 and 50, which is geared - 


Fic. 49. 


to wheel U, Fig. 48, for the beaming motion, and to wheel X for rotating 
the plates which carry the three cloth pins. As each of these two motions 
may be required to be in action while the other is stationary, wheel X, 
Figs. 48 and 50, is fitted loosely upon its central stud, but it may be 
frictionally compounded with pinion Y, on the same stud, by the action 
of the clutch handle Z. The handle Z is connected to a small screw or 
worm near the end of the shaft, and a small downward movement of the 
handle forces wheel X sideways, so that a circular tapered bead cast upon 
its side engages frictionally with a corresponding tapered disc formed on 
the side of pinion Y ; in this way motion is imparted to pinion Y. When 
X and Y are thus compounded, pinion Y drives wheel 1, Fig. 48, and there- 
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fore shaft 2, while pinions 3 and 3! (see also Fig. 51) communicate the 
motion to the large wheels 4 and 41, which are bolted to the revolving 
carrier plates 5 and 5%. When a change of beam is required, the top 
mangling bowl B is raised clear of the cloth, wheel X and pinion Y are 
compounded as indicated, and plates 5 and 51 rotated for one-third of a 
revolution. Revolving plates 5 and 5! are retained in their proper position, 
while mangling is being performed, by the blocks of the top bowl; these 


Fie. 50. 


blocks enter gaps in the plates 5 and 51, and the rotary movement of the 
latter is checked by a stop-pin 6, Figs. 47 and 48, which passes through 
the framework and enters a hole in the plate. This stop-pin is withdrawn 
by the action of the handle Z and the bell-crank lever 7, Fig. 48, at the 
same time as the wheel X and pinion Y are frictionally compounded. 
Immediately the plates 5 and 51 have moved their proper distance the 
spiral spring 8, Fig. 48, forces the stop-pin into one of the holes in the 
revolving plate, and at the same time breaks the frictional connection 
between the wheels X and Y, thus preventing overrunning of the revolving 
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plates and cloth pins D. A safety device is fitted which prevents the 
rotation of the plates until the top mangling bowl is lifted and the pin 
in the mangling position set free to be moved round. The clutch handle Z 
is continued behind its connection with bell-crank lever 7, as shown in 
Fig. 50, until its extremity is immediately underneath the lower arm of 
cam lever 20 fulcrumed at 21. With this lever in the position shown, 
wheel X cannot be compounded with pinion Y to rotate the carrier plates, 
but as bowl B ascends, the stud 22 connected with it acts upon the upper 


arm of lever 20 so as to place it in a more vertical position and set free the __ 


end of the lever Z, when the necessary action may take place. 

The cloth beaming mechanism consists of the same fast and tooes 
pulleys S and S! and pinion T, Fig. 48; the pinion T drives the wheel U 
on the pintle shaft V, the squared end be which may be forced, by means 
of the clutch handle W, into the end of the mangle beam when the latter 
is in its proper position. A pressing beam is provided to assist in beaming 
the cloth hard on the mangle pin. This beam is not shown in the above 
figures, but it is brought into action by means of the hand-wheel 9, pinion 10 
and toothed quadrant 11, Figs. 48 and 50. Tension rails 12, Fig. 47, are 
also provided to prevent the cloth being beamed in a creased condition, 
and to assist the attendant in guiding the cloth properly on the pin. A 
drive is also arranged to rotate the mangle pin when stripping. This is 
seldom necessary for strong jute goods, since in such cases the pull of the 
stripping roller and cloth is sufficient to rotate the beam; but with light 
linen or union goods it is preferable to drive the beam positively, at least to 
begin with. The pintle shaft 13, Fig. 50, for stripping is rotated by means 
of the belt pulley 14, and may be entered into the end of the mangle pin 
by clutch handle 15, while the belt fork for fast and loose pulleys 14 is 
operated by means of handle 151. The fast pulley is wide enough to take 
two belts, and one of these belts, a crossed one, remains on the pulley and 
drives pulley 16, Figs. 47 and 50, on the end of the stripping roller SR, 
and pinions 17, Fig. 47, on this roller gear with and drive crank pinions 18 ; 
this arrangement results in the rocking to and fro of the faking board 19. 
PR is a pressing roller of sufficient weight to ensure a proper grip of the 
cloth for stripping purposes. 

A further safety connection is made from bowl B to both pintle shafts, 
Fig. 50, by the rod 23, levers 24, 25 and 26, and rocking shaft 27. This 
ensures that both pintle shafts V and 13 will be automatically withdrawn 
from the pins in the beaming and stripping positions respectively when 
the bowl B is raised preparatory to rotating the plates. Although this 
safety catch is sometimes neglected, it is far wiser and safer to see that it is 
in use. 

The self-acting reversing gear (see Fig. 47 for general arrangement) 
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is actuated by means of an independent drive to belt pulley 28, then through 
bevel pmion 29, bevel-wheel 30 and spur pinion 31 to crank-wheel 32. 


Fia. 51. 


From a crank-pin on the latter wheel, a connecting arm 33—adjustable in 


length with a view to regulating the positions of the clutches Gt and H1— 
is carried to a pin which projects from the upper face of cam 34, the 
latter being fulerumed upon an independent centre 35. As wheel 32 
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revolves, cam 34 oscillates about its present central position and thus 
acts alternately on the anti-friction rollers 36, bolted at each side of the 
table lever 37. This lever, supported underneath on anti-friction rollers, 
is fulerumed at 38, and is connected at its further end by means of a 
short arm to the clutch lever 39. The lever 39 is fulerumed at 40, and 
it is clear that the lateral movement clockwise of lever 39 will place 
clutch H! in gear with H, and take clutch G further to the right; a 
counter-clockwise movement of the lever 39 will withdraw H! from H 
and place the clutch Gt in touch with G. The short arm of lever 37 
actuates a pawl 41, which gradually rotates a toothed bell-wheel 42 
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arranged to ring a bell 50 and thus warn the attendant at the end of a 
run; in many cases this useful adjunct is neglected, and the length of 
each run is timed by the attendant. The connecting arm 33 is so fixed 
to cam 34 by the spring handle 43 that it may be readily detached. The 
hand-wheel 44, pinion 45 and segment rack 46, on cam 34, provide means 
whereby the clutches G! and H! may be placed in their central positions 
to stop the mangle, or by which either clutch may be kept in gear, at the 
pleasure of the attendant, when it is found necessary to rotate the mangle 
for a little time in one direction. 

The general appearance of the framework of the mangle, the inner 
face of one of the revolving plates, and most of the spur and _ helical 
gearing, is illustrated in Fig. 52. There was some difficulty in the pro- 
vision of motive power for this particular mangle, and so a high-speed 
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engine of the necessary horse-power, shown on the right, was coupled to 
the mangle. 


Figs. 53 to 56 show in detail the self-acting reversing gear. The 
fulcrum of the cam 34, Fig. 53, and that of the hand-wheel 44, pass through 


54. 
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the table lever 37, and the latter is therefore provided at these points 
with concentric slots 47 and 48, as shown, to permit of the necessary 
movement of the table on its fulcrum 38. In Fig. 54 the sectioned part 
of the elevation is taken along the line of the table 37, and each part 
shown is numbered in keeping with the foregoing description. The 
connecting rod 33, Fig. 53, is not shown in Fig. 54, but the stud for placing 
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the slot in rod 33 in gear with the cam 34 is shown at 49, Fig. 54. The 
same remarks as to lettering apply to the elevations in Figs. 55 and 56, 
the lines of which have been taken through the centres of the driving 
pulley 28 and the crank-wheel 32 respectively. In Fig. 55 the short 
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arm of table lever 37 is shown with details of the lever and pawl for 
actuating bell-wheel 42 and bell 50. As the short arm of lever 37 moves 
to the right, it causes the pawl 41 to rotate the bell-wheel 42. Projecting 
pin 51 ultimately reaches the bent portion of wire 52, when the bell is 
gradually forced out until pin 51 slips past the end of wire 52, the sudden 
release resulting in the ringing of the bell. When a large number of 
pieces require exactly the same time in mangling, the use of this motion 
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relieves the attendant of part of his responsibility ; but when a great 
variety of fabrics have to be treated on the same machine, the motion is, 
as already stated, often dispensed with. 

In Fig. 56 the method of connecting the arm 33 by means of the 
spring handle 43 to the stud 49, Figs. 53 and 54, in cam 34 is more clearly 
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indicated ; a ring on the inner arm of lever 43 drops over the head of 
the stud 49, and thus sufficient pressure is exerted on the rod 33 to keep 
the stud and slot in contact. The figure also shows the anti-friction 
rollers 53 and 54 which support the table lever 37 in its lateral movement. 

An elevation and plan of the most recent form of accumulator are 
shown in Figs. 57 and 58, the letters and numbers in which are distinct 
from those of the mangle proper. Referring chiefly to Fig. 57, the 
accumulator consists of two sets of weights, A to E and 1 to 5, part or 
_all of which may be supported by a 3}-in. ram acting upon a column 
of water in the cylinder F. By means of pipes, valves and other con- 
nections, the cylinder F is connected with other cylinders and rams under- 
neath the mangle, and so arranged that the potential energy created in 
the cylinder F may be caused either to lift or to depress the top mangling 
bowl at will. A double-acting force-pump G, Fig. 58, is provided, 
mechanically driven through the pulley H, spur pinion J, wheel K, crank L 
and double connecting arms M, by which the ram may be raised to reach 
and carry the weights referred to. Weights A and B, C and D, and E, 
Fig. 57, which are supported when not in use by steps formed on the 
pillars N, give sufficient pressure by themselves to raise the top bowl B 
of the widest mangle. They are also sufficient for light mangling pressures 
up to about 65 tons. For heavier pressures the ram must be pumped 
up to take one or more of the top weights 1 to 5. These are supported, 
as shown partly in section, by a series of double-ended pawls O, fulcrumed 
between the sides of the channel frame N. Pawls O are so fulerumed 
that they constantly tend to assume the position shown, or, in other 
words, to support the weights. To bring any of the top weights into 
action, all the other weights are first lifted by pump and ram, and, while 
the weights are in this position, the rack rods P are pushed up between 
the inner sides of N and the short arms of O to retain one or more of the 
latter in the vertical position until the weights are lowered to float with 
the ram and to act for mangling purposes. The rack rods P are controlled 
by means of pinions Q, Figs. 57 and 58, wheels R and R}, and pitch chain 
S, all brought into action by hand-wheel and lever U. To obtain, say, 
Nos. 1 and 2 of the upper set of weights, Fig. 57, wheel R! must be rotated 
counter-clockwise until the number 2 on the disc S! is opposite the 
indicating finger V, and so on for any other number of top weights. The 
rotation of R* results in rod P being raised to a height which will retain 
the same number of pawls O vertical as are indicated by finger V. The 
vertical trigger rod T, which carries four ordinary triggers T, to T, and 
the safety catch T., is arranged to lift the short arm of a bell-crank lever W, 
when a pin projecting from the long vertical arm of lever W causes the belt 
fork bar X to slide in its bearings and thus enable the belt fork to carry 
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the belt on to the loose pulley H', Fig. 58. The pump is thus stopped 
automatically if the ram shows a tendency to rise too high during the a 
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working. It is also started automatically by the action of a weight or 
a spring on the same lever W, Fig. 57, when the weights descend. Triggers 
T, and T, are set in line with each other and work in conjunction with 
the horn on step weight C for light mangling pressures, while the triggers 
T; and T, are also set in line with each other and work in conjunction 
with step weight E. Thus, for light mangling, the trigger rod T will be 
raised to stop the pumps immediately.the horn on C lifts the trigger T,, 
while for heavy mangling. the same automatic stop comes into action 
when the horn on weight E raises the trigger T,. Trigger T, should be 
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so set that under ordinary mangling conditions the pump will be stopped 
before the top weight H, floating with the accumulator ram, picks up 
any of the weights that may still be suspended. The safety catch T, 
is provided to catch the horn on weight E should the latter miss trigger T, ; 
the pump is thus always stopped before the ram has risen too high. 
Trigger rod and triggers are controlled and worked by handle Y and 
quadrant gear to pinion Z on trigger rod T. The trigger rod T is square 
in section for a few inches in order that the pinion Z may rotate it and still 
allow the rod to slide up and down through the pinion. A rotary move- 
ment of the trigger rod of about 30° is sufficient to place either set of 
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triggers into or out of position, When changing weights the trigger 
rod is rotated until both sets of triggers are out of position, and the 
circular safety catch T, only in use. This safety catch should be so set 
that the ram just eases all the weights clear of their respective catches. 
During the operation of changing weights all connections to the mangle 
are shut. When the pawls O have been controlled by rack rods P, the 
ram and weights are allowed to fall a little by easing the safety valve 
through lever 6, and the trigger rod is again rotated to its working position, 
Two set of valves are provided, and are operated by independent handles 
7 and 8 One set admits and discharges water to and from the lifting 
cylinders, while the other set fulfils the same purpose for the mangling 
cylinders, An indicator plate, Fig. 57, is marked from left to right as 
follows : 


Lirr: Lock Ur: Discuarar: CHanar Weriauts : MANGLE 


and this shows the positions into which the handles 7 and 8 must be 
rotated for the various operations. When mangling is proceeding, the 
mangling handle 8 will be over at ‘ Mangle” and the lifting handle 7 
at “‘ Discharge’; when lifting the top bowl, handle 7 will be at “ Lift ”~ 
and handle 8 at “ Discharge’. When both handles are standing verti- 
cally, or opposite “ Lock Up” and “‘ Change Weights ” respectively, both 
delivery valves from the accumulator cylinder F and discharge valves 
from the mangle cylinders are closed; the accumulator ram and weights 
are therefore locked up. Should it be necessary while mangling to change 
the number of mangling weights, the handle 8 must be placed opposite 
“Change Weights”, the pump started, and after all the weights are — 
floating on the accumulator ram, the pawls O are controlled by the rack 
gear to suit requirements. When changing weights handle 7 may be at 
‘Lock Up” or “ Discharge”, but not at “ Lift’. At times when lifting 
the top bowl, it may not be necessary to allow the accumulator ram to 
fall to the bottom, in which case the handle 7 may be put over to the 
“Lock Up” position. In all cases handles 7 and 8 should be moved 
slowly from one position to the other. 

In an older type of accumulator there are, in addition to the bottom 
set of weights, about six pairs of weights at given distances apart. The 
triggers may be set so that the bottom set of weights may carry upwards 
one, two or more pairs of the additional weights to obtain the desired 
pressure. For the heavier pressures the trigger rod is partially rotated — 
as usual, to allow the plunger and weights to rise to the desired height, 
and to miss a certain number of triggers which represent the heights for 
lighter pressures. For the very lightest pressure the weights come into 
contact with the lowest or first trigger, and so on. In some of the modern 
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accumulators a somewhat similar method is adopted, but single heavy 
weights are used instead of pairs of lighter weights. 
Figs. 59 and 60 show the mangle bowls B and C, mangle pins D,, D, 
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and D,, together with the details of the beaming and stripping motions, 
and the arrangements of the cylinders. These two figures are partly 
in elevation, partly sectional, and partly diagrammatic. Thus in Fig. 59 
part of the framework appears, but at other parts it is entirely omitted, 


70 FINISHING OF JUTE AND LINEN FABRICS CHAP. 


while the revolving plates, pins and lower bowl are viewed from the inside. 
The bearing block 55 of bowl B, Fig. 59, slides vertically in the frame- 
work A, its lower part when down fitting neatly into the corresponding 
gap 56 of the revolving plate 5, thus keeping the latter stationary during 
the process of mangling. This bearing block 55 is connected to cylinder 
57 and ram 58, of 6 in. diameter, by means of cross-head 59 and connecting 
rods 60, as shown, the ram 58 being free to work in the fixed cylinder 61, 
which is rigidly bolted to frame A. Cylinder 57 receives the upper fixed 
guiding and pressing ram 62 of 12 in. diameter, but is capable of moving 
vertically with ram 58 to the extent of about 6 in. Cylinders 57 and 61, 
and the corresponding cylinders under the other side of the machine, 
are connected by large and small bore pipes 63 and 64 (see also Figs. 47 


and 58) to the corresponding valves of the accumulator, whence, at the 


will of the attendant, water under pressure may be admitted to either 
cylinder. If cylinder 57 be open to discharge, and water forced into 
cylinder 61 through pipe 64, which will happen if handle 7, Fig. 57, be at 


“ Lift’ and handle 8 at “ Discharge ’’, the ram 58, together with cylinder 


57, rods 60 and block 55, will rise, being guided in this movement by 
the fixed ram 62 and the framework A. Thus the top bowl B may be 
raised until the lower end of the block 55 leaves the upper gap 56 in the 
revolving plate 5; then this plate, with beams or pins D,, D, and D3, 
is, so far as the top bowl is concerned, free to be rotated. Before this 
can be done, however, it is necessary that the stop-pin 6, Fig. 60, should 
be withdrawn. This is done by pressing down handle Z (Figs. 47, 48 
and 50), which also starts the revolving plates. The movement of handle Z, 
as before mentioned, places friction wheels X and Y in motion, and through 
wheel 3 and wheel 4 (Figs. 48, 50 and 59) revolving plate 5 is rotated ; 
but, at the same time as the forward end of Z is depressed, its rear end rises, 
thus lifting bell-crank lever 7, Fig. 60, and, consequently, withdrawing 
the lock-pin 6. This is, naturally, done in much shorter time than it 
takes to describe, since it is only necessary to push in the small handle 
which places the belt on to the driving pulley 8, and to press down lever Z 
to ensure the withdrawal of lock-pin 6, and the simultaneous movement 
of plate 5. The latter, in one-third of a revolution, will clearly place pin 
Ds, Fig. 59, immediately under bowl B. Mangling bowl B must now be 
lowered, which may be done by opening cylinder 61 to discharge. The 
pressure in cylinder 61, due to the action of the accumulator weights, 
results, as shown, in lifting the bowl B; it is therefore clear that if any 
pressure other than the deadweight of bowl and bearings be brought to 
bear on the cloth which is wrapped round the pin, it must be by a down- 
ward movement of all the connected parts. In other words, the bearing 
block 55 must be pulled down by a force acting through the rods 60. 
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By reversing the handles 7 and 8, Figs. 57 and 58, to “ Discharge’ and 
“Mangle ’’, water discharges from cylinder 61, Figs. 59 and 60, while 
cylinder 57 is filled with water under heavy pressure through the pipe 63 
and ram 62. The stream of water continues to flow until cylinder 57 is 
full, when the continued pressure acting inside the cylinder 57, and 
effectively on its base, easily exceeds the atmospheric pressure in cylinder 
61, with the result that cylinder 57 and all connected parts move down- 
wards, and thus exert the necessary pressure on the cloth through the 
medium of bowl B. 

Since the diameters of the rams 58 and 62 are as 1 to 2, their sectional 
areas are as 1 to 4; consequently the simple change of direction of the 
flow of water from cylinder 61 to cylinder 57 converts an upward or 
lifting force of a given value into a downward or mangling pressure four 
times as great. 

While mangling is proceeding, say, with D, between the bowls, it is 
customary to strip the newly mangled piece from pin D,, and then to 
beam a fresh piece on the pin D,, which is in the beaming position. The 
stripping motion is illustrated on the right of Fig. 59, where the cloth, 
shown in heavy line, passes from the pin and between the pressing and 
stripping rollers PR and SR (see also Fig. 47), and then between the sides 
of the faking board 19, Fig. 59. The stripping roller is one yard in 
circumference, so that if required a measuring motion may be fixed on 
the end of the shaft of pulley 16. The faking board 19 receives: its 
oscillating motion through the medium of wheels 17 and 18, and connecting 
rod 65. 

The next operation is that of filling the pin D, on the left. The cloth 
is tensioned or railed, according to the strength of the fabric, by passing 
it over and under the four heavy iron rails 12. They are marked as if 
made of wood, but this is done merely to make them prominent. Wooden 
ones might be used in narrow mangles. In addition to passing over the 
rails, the cloth is often taken round the heavy shaft of the quadrant 11. 
Then it passes under the pressing roller 66, and finally round the mangle 
pin, which may or may not be first provided with a covering cloth. If the 
piece to be mangled contains unequal selvages, this arrangement of pro- 
viding a cover rather narrower than the cloth to be mangled is often 
adopted, instead of zigzagging the cloth when beaming it on the pin. 
Before the operation of beaming commences, the small retaining catch is 
removed from its ratchet immediately behind wheel 10, and the latter is 
then rotated by hand-wheel 9 until the quadrant 11 carries pressing roller 
66 in close contact with the cloth on the mangle pin D,. The pressing 
roller helps to make a firm pin in virtue of its own weight, but its effect is 
considerably augmented by the action of a number of weights 67 acting as 
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shown. As the pin fills, the pressing roller and quadrant are gradually 
forced back, and when all the cloth is firmly beamed on the pin, the hand- 
wheel 9 is again used to remove the pressing roller from the cloth. It will 
thus be seen that when the time arrives for removing the mangled cloth 
and for rotating the plate 5, there will be one empty pin D, and two filled 
pins D, and D,. Although there is little difference between the weight of a 
full pin and that of an empty one, yet this difference, in conjunction with 
the rotating plate 5, is sufficient to cause a little trouble as to the adjustment 
of the latter when no lock-pin 6, Fig. 60, is in use. The heavier pin and 
the momentum of the moving parts have a tendency to carry the plate 5 
round a little too far, and this in spite of the slow and careful rotation. 
When, however, the lock-pin 6 is in use, it immediately checks the plate 5 
at the proper place for the insertion of block 55 into gap 56. 

In the sectioned part of the shaft which carries bowl C are two small 
dots: the upper one is the centre round which C rotates, while the lower 
one is the centre of the revolving plate 5. The supports for the revolving 
plates are heavy circular beads cast on the inside of the framework : they 
are shown as heavily dotted circles in Fig. 59, but are more clearly illustrated 
in Fig. 60. The lower part of this latter figure is a section through the centre 
of rolier C, while the upper part is through the lock-pin 6. Each pin, D,, 
D, and D,, is provided with sliding supports which fit into guides or slots 68, 
Fig. 59, thus giving the amount of play necessary for the three different pins. 

The ten weights of the accumulator, Fig. 57, vary slightly in weight, 
but average between 800 and 900 lbs. each. They act directly upon a ram 
of 3+ in. diameter, which imparts pressure to the pressing rams, each of 
12 in. diameter. The pressure of the accumulator +sectional area of ram 
in inches equals the pressure per square inch which is the same upon all ; 
consequently 


Mass of accumulator weights x sec. area of the two 12-in. rams 
Sectional area of the 34-in. ram 
=the accumulator pressure upon the mangling pin, 
while the total pressure is equal to the above, augmented by the weight 
of the top bowl and moving parts. 
Thus the increased pressure due to the addition of one of the top 
weights, each of which is approximately 820 lbs., will be : 


2(12)2r 
820 Ibs. x= B20 x2. 1) x Tea 
 (3h)27 13 x15 ee 
4 
= 22,358 lbs. 


=approximately 10 tons. 
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The following table shows the mangling pressures that may be obtained 
my the different weights of this accumulator : 


Tons. 

I. Pressure due to weight of top bowl and moving parts (average) . 220-25 

II. ”» », above parts + bottom step weights A and Die woo’ 1D 
Til. ” aS 7 and weights +middle ,, RA An AD Regs a Bi sy ie be 
Nase ere a 35 Af +top we weight E> [2587-62 
V. 2 »” ” 09 +suspended weight 1 : aah eS 
VI. ”? ” 2” 9 at 29 9 G C 88°33 
VIL. a2 2? 2? 29 Bs 29 ” 3 98-32 
VIII. a? ”? ” ” 1 ” FE tes - 108-25 
Ext & , Ki Seman aan . 118-25 
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Figs. 61, 62 and 63 show the general arrangement of accumulator, 
piping and part of mangle for a left-hand driven machine. Fig. 61 is a 
front elevation of the accumulator at EK, but a side elevation of the lower 
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part of the mangle framework at A; Fig. 62 is a front elevation of the 
lower part of the framework of the mangle with cylinders and pipes under- 
neath ; and Fig. 63 shows a plan view of the connections of the pipes 
between the accumulator and both sides of the mangle. The various details 
of cylinders and piping will be readily followed from the foregoing text in 
connection with Figs. 59 and 60. 

Before the operation of mangling takes place, both large bowls should 
be covered with hessian or other strong jute or linen cloth in order to 
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remove the danger of rust stains and similar damages. Special solutions 
are sometimes used for fixing on this cloth so that it nay stand until it is 
practically worn down to the bowl. 

The operation of mangling might be summarised as follows : Agee 
that the top bowl is down, and that the cloth has been passed round the 
necessary tension rails, the pressing roller is brought up against the mangle 
pin in the beaming position, the beaming motion is started, and the mangle 
pin thereby filled with cloth. When this pin is filled, and the cloth between 
the bowls sufficiently mangled, the top mangling bowl is raised clear of the 
revolving plates by admitting pressure from the accumulator to the smaller 
or lower cylinders under the mangle gables or framework. The revolving 
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plates are then set in motion by means of the handle provided for that 
purpose, and by the same movement the stop-pin is withdrawn. The 
motion of the plate is automatically stopped, as already described, when the 
newly filled pin has been rotated to the vertical position. The top bowl is 
now lowered by discharging water from the small cylinder to the pump 
cistern until the projections on the ends of the bowl blocks fit into the 
corresponding gaps of the revolving plate. The reversing gear is now put 
into motion, and after the cloth has had a turn or two with the top bowl 
and other deadweight parts only, hydraulic pressure may be applied gradu- 
ally by using one or more accumulator weights, according to the finish 
required. While the mangling operation is proceeding, the mangled piece 
is stripped, and then another piece is beamed on to the pin which is in the 
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beaming position. The mangle continues to run until the piece is sufficiently 
mangled, when the reversing gear is stopped, the top bowl raised, and the 
revolving plates put in position. The above-mentioned operations are 
repeated, but now the beam that has just been mangled may in turn be 
stripped while the operations of beaming and mangling are going on. 

Figs. 64, 65 and 66 illustrate a typical hydraulic mangle ; they represent 
a 132-in. machine which is specially driven by a motor of 100 h.p. The 
current is conveyed from the dynamo to the motor by cables, which, in 
Fig. 65, are clearly seen emerging from the wall, and which pass to the 
screw switchboard, shown in Fig. 64. From here their course is easily 
followed to the motor, which, as will be seen, turns a driving drum containing . 


Fig. 64. 


seven rope grooves. Four ropes drive the mangle, and the remaining three 
grooves can be used for driving a smaller machine. 

Switchboard, motor, driving end of mangle, and accumulator are all 
clearly shown in Fig. 64, and Fig. 65 is a full view of the mangle and ac- 
cumulator taken from the front of the machine; this view shows the 
relative positions of the accumulator and the mangle. Fig. 66 shows the 
back of the mangle and the end opposite to the main drive. All the parts 
here will be easily followed from the description given in reference to the 
line drawings ; indeed, with the single exception of the stripping motion, 
which in this case is fixed low down for greater convenience, all parts 
occupy identical positions. 

Great differences occur in regard to the horse-power required in the 
cycle of operations, and Fig. 67 illustrates a motor-driven mangle, on the 
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main shaft of which is a heavy flywheel; this arrangement of drive, 
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introduced by Messrs. The English Electric Co., Ltd., gives excellent results, 
as the energy stored in the flywheel helps to carry the parts round more 
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easily when the maximum load is on, and, moreover, a general reduction 
obtains in the power used. 
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The latest addition to the hydraulic mangle made by Messrs. Urquhart 
Lindsay & Robertson Orchar, Ltd., Dundee, is the introduction of a 
reducing valve, a relieving valve and a pressure gauge. These additions, 
and the general arrangement of the mangle, as now supplied, are illustrated 
in Fig. 68. The pressure gauge is shown clearly in front of the lower open 
space of the accumulator rack. The reducing valve is on the left and just 
below the pressure gauge, and the relieving valve is opposite and on the 
right of the pressure gauge; these two valves enable the attendant to 


increase or decrease the pressure during the operation of mangling without 
changing the accumulator weights. 

Before starting to mangle, the reducing valve should be unscrewed as 
far as possible and the relieving valve tightly closed. 

The handles 7 and 8, Figs. 57 and 58, should be operated as usual, and 
if any alteration in pressure is desired while mangling is in progress, it can 
be obtained as follows: the pressure can be increased by screwing down 
the reducing valve carefully and noting the change on the gauge. On the 
other hand, a reduction in pressure is obtained by working the two valves ; 
the relieving valve is first opened very slightly until there is a visible flow 
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or fine spray between the outlet of the valve and the funnel immediately 
below ; then the reducing valve is unscrewed gradually until the desired 
pressure is indicated on the gauge. Immediately the desired minimum 
pressure is reached, the relieving valve should be closed to prevent any 
further escape of water. During the whole operation of mangling, the 
lever 8 should be at “ Mangle” and the lever 7 should be at “‘ Discharge”. 


A further reference to Fig. 51, which illustrates the far end of the ~ 


mangle shown in Fig. 68, shows a small pulley on the main shaft, and a 
belt from it driving the long shaft at the top of the mangle. A second belt 
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from a pulley on the top shaft drives the pulleys for the reversing gear ; 
this is shown best in Fig. 68. Then from a pulley at the opposite end of the 
long shaft, a belt passes downwards to convey motion to the mechanism 
at this end of the mangle for the functions already described. 

As a closing paragraph to this section of mangling we might recapitulate 
the chief differences that exist between the various types of finish, and in 
this connection we reproduce in Fig. 69 the same cloth in four distinct 
stages. Pattern A shows the cloth as it appears in the loom state, or at 
least after it has been cropped. In the second stage, B, termed “ calender 
finish ”’, the single layer of cloth has been more or less heavily pressed as it 
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passed rapidly between the various bowls of the calender, and therefore the 
yarns of the fabric are simply flattened out. If, while the fabric is being 
passed between the bowls, it is also wound upon one of the upper bowls and 
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then subjected for a time to a continuous rolling pressure, the finish is 
termed “chesting’’, and a cloth of this type, in which the threads acquire 

a characteristically corded appearance, is illustrated at C. Finally, the 
fabric shown at D illustrates the typical mangle finish which is similar to C, 
but filled up better. 


CHAPTER VI 
MEASURING, MARKING AND ROLLING 


MEASURING.—Since practically all jute and linen piece-goods are sold by the 
imperial yard, their accurate and rapid measurement in the finished 
condition, prior to making-up, forms an important item in the sequence of 
finishing operations. Measuring by hand was a common practice in the 
earlier stages of the industry, and this process is still resorted to, although 
perhaps infrequently, where limited quantities require to be treated. In 
order to minimise error, however, and especially if a considerable quantity 
of goods requires to be measured, it is essential that a machine of some type 
or other should be employed. Measuring and lapping or folding may in 
some cases be carried on simultaneously, and so may measuring and 
crisping ; but the general, and perhaps most desirable, practice is to 
employ a distinct machine for the purpose of determining the length of the 
piece. 

There are several types of machines for indicating the length of textile 
pieces, but most of those used in the jute and linen industries are somewhat 
similar to that made by Messrs. Urquhart Lindsay & Robertson Orchar, 
Ltd., Dundee, which is illustrated in end elevation and plan in Figs. 70 and 
71. Part of such a machine in work is shown on the left in Fig. 110. This 
machine consists primarily of a measuring roller A, which is built up of 
sections as shown in Fig. 70, and then turned up truly from end to end 
until a uniform circumference of 36 in. is obtained. A recording dial or 
clock B is provided, the necessary hands and gearing of which are driven 
by means of a single-thread worm C on the end of the central shaft of the 
roller A. Situated behind the measuring roller, or to the right of it in the 
illustrations, are two heavy cast-iron rollers D and E, the former of which 
may be operated by means of a fast and a loose pulley, or by friction pulleys 
as illustrated at F and Gin Fig. 71. The outer friction pulley Gis controlled 
by the lever H and rod J from the eccentric handle K situated near to the 
clock B. The upper roller E is supported by bearings which have a free 
movement in the vertical slots at each end of the machine ; the arrangement 
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being such that the roller E rests upon, and is frictionally driven by, the 
roller D when the latter is set in motion. 
The cloth, shown by the heavy line X, Fig. 70, is led from the stripping 


ee at 


roller of the calender, or other machine, and passed over guide rollers as 
shown; it is then passed round the measuring roller by hand, and auto- 


matically guided between the rollers D and E. These rollers are then set 
G 


82 FINISHING OF JUTE AND LINEN FABRICS CHAP. 


in motion, and the nip between them serves to draw the cloth rapidly 
through the machine. The speed varies from 140 yards to 160 yards per 
minute. The measuring roller is covered with perforated metal strip, or 


else has a few short spikes or hackles which project from its surface and 
engage with the cloth, so that the measuring roller is driven at the same 


surface speed as that which the cloth attains as it passes through the 
machine. 
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Pulley L is keyed to the arbor of the roller D, and drives the cranked 
shaft M through the short belt N and the pulley O. The cranks on M are 
connected by means of arms P with the plaiting-down apparatus or faking 
board Q, which thus receives a rapid to-and-fro motion, and throws the 
cloth into loose laps or folds ready for making-up. 

The single-thread worm on the end of the shaft of roller A communicates 
motion to the gearing of the clock B as shown. The clock and gearing are 
mounted in, and supported by, a movable bracket R, which is controlled 
by the lever S. A slight downward movement of S withdraws the gearing 
from the worm C, when it is necessary to place the hands of the clock to 
zero, which is essential at the beginning of each piece. An upward movement 
of the lever S then places all in gear ready for the measuring operation. 
Brass insets are usually provided 
on the end of the measuring 
roller A to indicate the zero mark 
—which should be on the top and 
coinciding with the end of the 
piece when starting—and the 
divisions of +, 4 and ? yard. 
When nearing the finish of the 
piece, the machine should be 
slowed down by reducing the 
frictional contact between the 
pulleys F and G—thus permitting 
the end of the piece to be brought 
slowly and gradually to the top 
of the measuring roller. Complete 


Fia. 72. 
yards may then be read off from | 


the clock, and fractional parts of a yard from the insets on the end of the 
roller. 


Figs. 72, 73 and 74 show, on a larger scale, a front elevation of the clock 
face B, and an end elevation and plan respectively of the necessary counter 
wheels. The single-thread worm C causes the worm V to move one tooth 
for every revolution of the measuring roller A. Since worm-wheel V has 
20 teeth, it follows that 20 revs. of the roller A, and its equivalent 20 yards 
of cloth, will cause V, and the spindle W, to which it is attached, to make 
one revolution. This spindle is carried through the clock face, and on its 
square end the units hand T is fixed; the hand T therefore moves round 
with V, and indicates on the outer or units circle of the clock the number 
of yards of cloth that has passed through the machine. Fixed also on 
spindle W is a small pinion Y of 16 teeth, which gears with and rotates 
the pinion Z of 40 teeth. Compounded with the wheel Z, Fig. 74, is another 
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pinion 2 of 19 teeth, which gears with and drives the wheel 3 of 38 teeth, 
fixed at one end of a short sleeve 4. The other end of the sleeve 4 passes 
through the clock face, and upon this end the “tens” hand U is frictionally 
fixed. The sleeve rotates round spindle W, consequently the “tens ”’ hand 
moves with it, and thus records the length in multiples of ten on the inner 
circle of clock B. The length indicated by the hands of the clock in Fig. 72 
is therefore 324 yards. 


One revolution of T x V or 20 teeth = 20 revolutions of C 
—that is, 20 yards of cloth. 


One revolution of U x 3 x 4 x = 100 revolutions of C 


—that is, 100 yards of cloth. 
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Some machines are fitted with an automatic motion for breaking the 
connection between the spiked measuring roller and the clock when the 
end of the piece reaches the former. A small spiked roller is rotated 
slightly by the flick of the end of the cloth, and this roller in turn operates 
a handle to lower the clock out of touch with the worm on the end of 
the measuring roller. The mechanism, after having performed this function, 
is brought back to its normal position by a spring. 

When the only object in view is that of obtaining the length of the 
piece, the machine previously described is all that is necessary. It is 
often desirable, however, especially in the case of many types of linen 
fabrics, that the cloth should be not only measured, but also marked 
with the length measured every yard, that half-yards should be indicated, 
and that the piece should be ultimately rolled into compact form ready 
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for retail sale. In such cases the three distinct operations of measuring, 
marking and rolling may be carried on simultaneously ; but if the cloth 
is intended to be lapped instead of rolled, it is measured and marked and 
simultaneously faked into folds ready for the lapper. 

Figs. 75, 76, 77 and 78 are respectively illustrative of the two end 
elevations, front elevation, and plan of a measuring, marking and rolling 
machine of this character made by Messrs Urquhart Lindsay & Robert- 
son Orchar, Ltd., Dundee. In this machine the ordinary method of 
driving by fast and loose pulleys is replaced by a belt which passes over 
the driving shaft near the | 
ceiling and then round 
flanged pulley A (see Figs. 
76, 77 and 78). The belt 
is Slack when the machine 
iS imoperative, but is 
made taut when ready 
for work by the down- 
ward movement of lever 
B, Fig. 75, and the re- 


tention of the latter in its new position by means of a stop-pin which 
enters guide C. This downward movement of lever B moves the pendent 
arm D of this lever, and the lower arm of the straight lever EH, to the 
right, and consequently the belt pulley F at the opposite or upper end 
of E to the left. Pulley F is thus made to press against and to tighten 
the driving belt, which then imparts motion to pulley A. This is the 
usual arrangement for an overhead drive. 

In a precisely similar manner pulley A, Figs. 76, 77 and 78, drives 
the pulley G on the end of the rolling bars by belt H shown in double 
lines in Fig. 76. The belt is thrown out of action by pressing down 
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handle J after withdrawing the stop-pin from one of the recesses in 
guide K. This stop-pin L at the end of the spring lever M fits neatly into 
any of the recesses, and thus keeps the handle J in the required position, 
and the latter may be readily released by means of hand pressure on the 
upper end of M. The arrows indicate the direction of rotation of the 
different rollers. 

The cloth passes from the floor over the table N, Fig. 75, under tension 
bars O, under guide roller P, and over the measuring roller Q, being kept 
in close contact with the latter by the rollers R. The roller Q may be 
clothed with perforated strip 
metal to ensure that the surface 
speed of the roller will be the 
same as the speed of the cloth 
which is passing over it. The 
cloth then passes under the 
roller 8, over rail T, and is 
finally attached to the roller 
bars U. These bars are driven 
by the pulley G in the direc- 


tion shown, and they draw the cloth forward and roll it as indicated 
in the figure. The roller 5, when in the position shown in Fig. 75, 
does not rotate, but acts as a tensioning roller or rail. It is kept 
stationary by the pressure of the end of the lever V, which grips the roller 
when the handle W is up. ‘The turning of this handle from its lowest 
position, Fig. 76, to that shown in Fig. 75, rotates a small eccentric, shown 
in black behind handle W, through half a revolution ; it then raises the 
roller S and depresses the braking end of the lever V indicated. It is 
therefore evident that this arrangement gives a choice of the following 
two positions : 
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1. With eccentric and handle W down, as in Fig. 76, and the cloth 
gripped between rollers S and X, both of which rotate. 

2. With eccentric and handle W up, as in Fig. 75, and the cloth raised 
out of contact with the rotating roller X, but railed or tensioned 
by means of the now stationary roller S. 


The handle is always in the top position when the piece is being rolled, 
as in Fig. 75; but if, as stated, the piece requires to be lapped, then the 
handle W is placed in the low position, Fig. 76, so that the rollers S and 
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X, which are now in contact, draw the cloth forward over the faking 
board Y. The faking board receives its motion from a connecting arm 
and crank on shaft Z as shown, this shaft being driven by either a crossed 
or an open belt from a pulley on the same shaft as the pulley A; an open 
belt in heavy lines is indicated in the figure. When the rolling operation 
is completed, the roller bars U may be rotated into the position shown 
in Fig. 78, and the bars themselves made to collapse or to approach each 
other by a movement similar to that of the bars of a parallel ruler. This 
action removes the pressure between the edges of the bars and the cloth, 
and thus facilitates the removal of the latter. If extra-wide cloth requires 
to be treated on this machine, it is passed through in the ordinary way 
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and between rollers 1, before being attached to the bars. Such pieces 
are, however, usually made up by hand. 

The method of drawing forward the cloth and delivering it according 
to requirements having been illustrated and described, it now remains 
to show how the cloth is measured and marked. The measuring roller 
Q is one yard in circumference, and its shaft carries a worm connecting 
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with the necessary wheels to a clock in exactly the same manner as 
described in connection with the ordinary machine illustrated in Figs. 
72,73 and 74. This roller Q also carries wheel 2, which drives the wheel 3 
on shaft 4. The shaft 4 also carries the printing wheel 5, the type or 
numbers of which receive the ink from pad 6. The number of teeth 
in the wheels 2 and 3 depends upon the maximum number of yards to be 
marked. The diameter at the pitch line of the wheel 2 should be the 
same as the diameter of the measuring roller Q, and when 100 yards is 
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the maximum length required, wheel 2 contains 99 teeth and wheel 3 
contains 100 teeth. If, therefore, the 100 numbers on the printing wheel 
or figure circle be in regular order from 1 upwards, and exactly opposite 
the 100 teeth in wheel 3, starting with No. 100 touching the printing 
block on roller Q, one revolution of the roller Q and wheel 2 will rotate 
_ wheel 3 through a movement equal to 99 teeth, or one tooth short of a 
complete revolution. Since the numbers on the figure wheel, as seen from 
the end elevation in Fig. 75, run counter-clockwise, this movement would 
clearly place the next figure No. 1 
immediately over the printing block on 
the roller Q with No. 100 behind on 
the left of the block. Each revolution 
of Q imparts ;°,®, of a revolution to 
the printing wheel 5, so that it takes 
100 revolutions of Q, or 100 yards of 
cloth, to complete the cycle on the 
printing wheel 5. The numbers on the 
printing wheel or circle 5 receive the 
ink from the pad 6, so that each number 
is made to imprint on the cloth at the 
proper time. In addition to printing 
the numbers in succession, it is usual 
to mark the cloth every half-yard by 
a small horizontal mark or dash. 
It is evident that contact between Fic. 79. 

the numbers on the printing wheel and 

the cloth should occur only at such intervals as we have mentioned— 
v.€. every half-yard—and to accomplish this the following arrangement 
is adopted. At two points, diametrically opposite to each other, on the 
circumference of the roller Q, Fig. 79, appear two blocks, 7 and 8, and the 
cloth receives its impression as it passes between these blocks and the 
printing wheel. The blocks 7 and 8 consist of two pieces of wood enclosed 
in a brass box, the whole being sunk into the roller Q. Both blocks are 
adjustable, and when printing is in operation they project above the 
surface of the roller. They are adjusted so as to raise the cloth at these 
points into contact with the figures and the dashes of the printing wheel 5. 
Block 7, which is nearer the end of the roller than block 8, acts for the 
full yards, while block 8 is used for the half-yard marks between the 
figures. Both blocks may be sunk flush with the surface of the roller 
when measuring only is required. The relative positions of numbers, 
dashes and blocks are shown in Fig. 79; but in the machine the numbers 
themselves are, naturally, reversed so as to give the proper impression 
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on the cloth. They would, moreover, be in numerical order, for measuring 
100 yards, and not as illustrated. 

Fig. 79 is an enlarged view of a part of Fig. 75, which illustrates a 
machine in which the numbers rise to 150, and in this case it will be seen 
that the numbers on the figure wheel do not appear in consecutive order. 


The number of teeth in wheels 2 and 3 must be prime to each other in | 
order that all the numbers may appear by the time the cycle is completed. © 


Numbers 99 and 150 are not prime, but one of the nearest numbers to 
99 which is prime to 150 is 97. The two last-mentioned numbers are 
used when the machine has to mark up to 150 yards. With two such 
wheels : 


1 revolution of small wheel, or 97 teeth= 1 revolution of large wheel — 53 teeth. 
2 oe) 29 194 CS rad 1 9 9 +. 44 29 
3 ” 29 291 ieee 1 9 ” fs 141 29 
4 ” 9 388 Oe tne 2 ry) 2”? + 88 oe) 
5 ” ” 485 59 3 ” ”? + 35 2? 
6 ” ” 582 $90 Dae 3 oy) ”? Se 132 ”? 
7 9 ” 679 2 4 ” ” + 79 2? 
8 2” ” 776 eo 5 2? ” 2% 26 > 
9 ” ” 873 0. oo 5 9 2”? +123 ” 
10 2» ” 970, = 9 ” 4 10 
11 a 1067 <2,, 227 ~ a 4+ aie, 
12 ” 9 1164 ys eee 9 ” +114 ’ 
13 2”? ” 1261 s = 8 ” 9 + 61 ” 
14 9 ” 1358 > oe 2? 9 + 8 ” 
15 9 ” 1455 Poker 9 ” ” + 105 9 
16 ”? ry) 1552 993 lem 10 ry) ”? a 52 99 
17 si a 1649 ° ,, =10 a o +149 ,, 


Now, if we were to start with figure No. 1 on the block of roller Q, 
the next figure to appear on the block should naturally be No. 2; but 
since the two wheels contain respectively 150 and 97 teeth, there must be 
150 — 97 =53 numbers inserted in the figure wheel before the next numerically 
consecutive number appears—+.e. there must be 52 numbers between 1 and 
2, 52 between 2 and 3, . . . and 52 between 150 and 1. It is necessary, of 
course, to start with No. 150 on the block, so that No. 1 may appear to 
mark its number on the cloth after the first revolution of roller Q—that is, 
after one yard of cloth has passed through the machine. It will also be seen 
from the above table that the interval between consecutive numbers on the 
figure wheel is 17 ; consequently the numbers on this wheel are arranged 
in the following order: 1, 18, 35, 52, 69, 86, 103, 120, 137, 4, 21, and so on 
at intervals of 17, finishing with 134. 

Five consecutive teeth, with the proper numbers, are shown in the 
detached view in Fig. 80; number 150, the highest number, being in 
position when its corresponding number in the figure wheel is in touch 
with the cloth. Three teeth are marked in the two wheels as shown in 


; 
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the detached figure, so that they may always be set properly in gear in 
the position shown at the commencement of each piece. Wheel 2, Fig. 75, 


trZ8ge 
Fic. 80. 


on the measuring roller Q slides out of gear with the wheel 3, in order to 
facilitate the adjustment of the relative positions of the two wheels. 


CHAPTER VII 
CRISPING AND ROLLING 


Crispinc or Dovusiine.—Although the bulk of jute fabrics and a large 
proportion of linen fabrics are less than 45 in. in width, there is a large 


variety of much wider goods made in both these sections of the textile - 


industry. To facilitate the making up, packing and future handling of 
such cloth, it is found convenient and almost essential to reduce much of it 
to about half its original width, by doubling it selvage to selvage along the 
entire length of the piece. This is often done in the linen trade with 
comparatively narrow cloth. In the jute industry this operation is tech- 
nically termed “ crisping”’, and is usually carried out on a machine which 
is specially constructed for jute goods. In Lancashire the operation is 
termed “creasing ’’, and in Yorkshire it is known as “riggng”. The 
process of crisping, combined with the subsequent process of rolling—a 
process to which crisped pieces are usually submitted—has a tendency to 
twist or draw the yarn out of its normal or evenly woven condition. This 
deflection or distortion of the yarns from their true course is more marked 
in the weft than in the warp ; but since both are more or less affected, it is 
usual to employ the two processes of crisping and rolling to those goods 
only that are intended for unimportant purposes. Thus, packing canvas 
and similar fabrics that are cut up for the general carrying trade may be 
so treated, but jute hessians intended for linoleum backing and similar 
important purposes are invariably made up in their full width. 

Since rolling usually follows crisping, it is natural that several attempts 
have been made to combine the two processes in the same machine, and 
although the dual process presented great difficulties, the solution has been 
satisfactorily solved. Combined crisping and folding or lapping machines 
have been used for some time in certain branches of the textile industry, 
and so have combined crisping and rolling machines, and similar machines 
have now been introduced into the jute and linen industries. But even 
yet crisping and rolling form two distinct processes in most calenders or 
finishing departments, and in these places it is seldom that crisping is 
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adopted for cloths under 50 inches in width, except for certain types of linen 
goods. Simple rolling machines must, however, be provided for those 
narrow goods that have to be rolled in their single width. The operatives 
must, of course, know in what form the goods are required, and making-up 
instructions for jute fabrics—apart altogether from the particular type of 
finish which is to be imparted to the cloth—usually state either : 


1. Roll full width ; 
2. Crisp and roll ; 
3. Lap full width ; 


_ and in linen there may be : 


4, Crisp and lap; 
5. Lap by hand. 


Rolled goods are usually “stitched”, and lapped goods “ tied’’, to keep 
them intact during transit. In odd cases special forms of making-up may 
be required for particular reasons unknown to either the merchant or the 
finisher. 

Crisping has at all times a marked tendency to affect the finish of the 
fabric : this defect may be slight in the case of soft and flexible goods, but 
it is more pronounced in fabrics that are firm and stiffly glazed and finished, 
and particularly so if the crisping is accomplished mechanically. Hence, 
bleached linen damasks and all the finer grades of linen fabrics, whether 
intended for distribution in piece or other form, were, for a considerable 
period, invariably crisped by hand, when such an operation was necessary. 
For similar reasons, lapping, the chief form employed for the ultimate 
making up of linen goods, was also usually performed by manual labour. 
Crisping and lapping by machine may be, and often is, practised for a rough 
making up of these goods preparatory to forwarding them to the bleach-field ; 
for when the cloth is in this stage, the operations are more easily carried 
out. Afterwards, hand labour is largely employed, but the mechanical 
methods are also being adopted. The making up of all kinds of goods is 
now performed by both methods. 

Figs. 81, 82 and 83 illustrate respectively a side elevation, a plan, and 
an end elevation of a standard crisping machine made by Messrs Urquhart 
Lindsay & Robertson Orchar, Ltd., Dundee. The actual doubling or crisp- 
ing apparatus consists essentially of the triangular guide board A and 
the double diagonally set steel guides C. The cloth to be crisped is placed 
immediately behind the framework B. It is usually brought here in a 
loosely folded condition and deposited on the floor ; but provision is made 
(see brackets D, Fig. 81) for crisping the cloth from the stripping roller of 
the calender, or from any other roller. In both cases, however, the cloth 
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is passed full single width over the triangular guide board A, Fig. 82, the 
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Fias. 81 and 82. 


apex of which causes the cloth to double over on itself 
about a central longitudinal line. It is then in a favour- Rs 
able condition for being deflected at right angles between oe 
the diagonally set steel guides C. The doubled end 
of the piece is passed between these angular guides, and is then entered 
between the fluted drawing rollers E and E!, each about six inches in 
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diameter. These drawing rollers, which are driven positively, grip the cloth 
in its doubled or crisped condition, and thus draw the piece rapidly through 
the steel guides above and deliver it to the double faking board F below, 
which deposits it, in loose folds, on the floor. Motive power is applied 
through the ordinary fast and loose pulleys G, which are placed as shown 
on the end of the drawing roller H, and roller E! is in turn driven positively 
from roller E by toothed gear-wheels H and J. In proximity to wheel J, 
Fig. 82, on the drawing roller K' is a flanged pulley K, and a short belt from 
this pulley passes round the pulley L on the crankshaft M, the latter being 


thus kept in motion in unison with the movement of the drawing rollers 
and the cloth. Pulley L and the faking board F, Figs. 82 and 83, are 
connected by means of crank-pins N! and connecting arms N. Drawing 
rollers HE and E! are supported in sliding blocks which may be suitably 
adjusted so that the rollers may be set for different thicknesses of cloth. 
Compounded with the hand-wheel O, near which the attendant stands 
while crisping is taking place, is a pulley P from which a belt is taken to 
pulley Q on the shaft R. At the opposite end of this shaft a further pulley 
S, Fig. 81, is situated, and from this pulley S a broad canvas belt is carried 
over the small pulley T supported near the apex of the triangular guide 
board A. This canvas belt is thus situated immediately under the centre of 
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the cloth in process of being doubled ; indeed, the belt and cloth are in 
close contact. A slight movement of the hand-wheel O is therefore sufficient — 
to move the cloth slightly to one side or the other, and thus ensure that the 
selvages will be either virtually side by side, or, as is sometimes preferred, 
not quite coincident. : 

Shaft R also acts as the fulcrum on which the faking board F is hung. 
Near the base of the triangular board A adjustable cloth-guides U are 
provided to centralise the position of the cloth while it is passing on to the 
guide board, and so facilitate successful doubling. Both guides U are so 
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connected to an endless band which passes over grooved pulleys V—one 
guide to its upper reach, and the other to its lower reach—that a movement 
of the band in one direction by hand-wheel W will either close or open the 
guides equally with regard to the centre of the guide board A. Guides U 
are supported by, and move freely along, a suitably grooved roller X. 
Sometimes a rope is stretched over the roller, and in the two longitudinal 
slots, and suitable hoops are arranged to slide on the rope for the same 
purpose. 

Routiinc.—This form of making up cloth either in the crisped or full- 
width state is usually accomplished by means of a very simple machine 
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termed a calenderoy, or briefly “candroy”’. As shown in end and front 
elevations in Figs. 84 and 85, the machine consists of two substantial 
frames A between which are supported a series of strong wooden tension 
rails B. One of the frames A carries a heavy cast-iron bracket C which 
provides a bearing for the outer end of a short shaft D. This shaft is 
further supported by a bearing in the same frame A, and is, in this case, 
provided with an ordinary fast-and-loose pulley drive. In some machines 
a friction drive is fitted, and stepped cone pulleys are provided so that 
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a variety of speeds may be obtained. The majority of machines, however, 
have the simpler type of drive as illustrated in the figure. 

The inner end of the shaft D is swelled so that it may be recessed 
at E to take the squared head of the tapered bar or “ spit” F upon which 
the cloth G is wound. The smaller end of F is supported in an open 
bearing at H, so that at the end of each rolling operation both the spit 
and the piece may be quickly and easily lifted out, and the former with- 
drawn from the centre of the piece. The latter operation is accomplished 
by dumping the thin end of the spit down upon a hard wooden block 
resting on the floor until the piece slips off; the selvages are then forced 
into line with each other by beating the edge of the rolled piece with a 
flat instrument. ° 

H 
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The sectional form of the spit may be square as shown in Fig. 895, or 
either of the shapes illustrated in Fig. 86. Spits with sections similar to 
that shown in the upper view of Fig. 86 are most generally used, but either 
the square or the hexagonal form is better suited for heavy carpetings or 
mattings, and for other wide goods that 
require to be rolled in their full width. 

The pieces to be rolled are brought to the 
“roy” in the loosely folded condition in 
which they are delivered by the measuring 
machine or by the crisping machine. Hach 
piece is placed behind the rolling machine as 
required by the attendant, who then proceeds 
to “rail” the cloth round the tension bars B 
in such a manner that sufficient tension will 
be imparted to it during the process of 
rolling, and a firm.piece thus ensured. The 
loose end of the piece is passed round the spit F, and one or two turns 
of the latter made by hand to make sure that it has gripped the cloth 
properly ; this being ensured, the driving belt is moved on to the fast 
pulley by means of the belt fork J, Fig. 84. The bracket K retains the 
belt-fork lever in either the on or the off position as desired. 

The attendant sits upon a stool while the piece is being rolled, and 
guides the selvage of the cloth by means of his right hand resting on 
the top rail B, and his right foot on the bottom or first rail B, round which 
the cloth passes. His left hand, and sometimes his left foot, may also 
aid in guiding the cloth while it is being rolled. It is usual to slacken 
the piece slightly upon the spit before lifting both out of the machine. 
This is done by preventing the spit from turning in the forward direction, 
and then forcing the piece partially round it in that direction. In some 
cases this is found to be unnecessary. Pieces thus rolled are sometimes 
sheeted and stitched before being removed from the machine, but the 
general practice is to remove the piece first and to hand it over to another 
operative, who sheets it on a table—that is, he folds in the badly finished 
end of the piece, and stitches it up ready for the stamper. | 

The method of railing the piece as indicated in Fig. 84 may, of course, 
be varied at will by the attendant, but two, or at most three, different 
methods will be found to give all the variation in tension that may be 
required. 

A very successful crisping and rolling machine is that known as the 
“Acme Creasing Machine” and made by Mr. A. Bicket, Manchester. 
Figs. 87, 88 and 89 illustrate the type which is made for jute fabrics, 
while a very similar, but rather lighter, machine is made for linen goods. 
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Whenever doubled cloth is run over tension rails, there is a tendency for 
creases or scrimps to be formed, but in this machine the cloth passes 
direct from drawing rollers into the rolled condition practically free from 
creases, and the combined processes of crisping and rolling are performed 
at the rate of 110 to 130 yards per minute. 

The cloth A, in its full width, passes over and under guide rails and 
bars B, C, D, E, F and G, Fig. 87, the latter being capable of yielding 
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slightly in virtue of the springs H which encircle two studs fixed to the 
underside of the rail. After the cloth leaves the rail G it passes down 
a guide J, covered with tin; the shape of this guide will be seen in Figs. 
87 and 88. The framework of the guide is held quite firmly by brackets 
K and L, the latter being held by the thick rod M in a bracket N, which 
is bolted to the framework. The cloth now passes between two parallel 
bars O, which are held rigidly in bracket P fixed to the back of the guide 
support, and it then passes partially round roller Q, over the top of 
roller R, and then direct to the spit 8. The guide J, near the parallel 
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rods O, is comparatively thin, but naturally wide enough for the desired 
double width of the cloth. 

The main. shaft T of the machine carries the fast and loose pulleys 
U and V, broad pulley W, pulley X and roller Q. The latter, in con- 
junction with roller R, in adjustable bracket Y, Fig. 89, draws the cloth 
forward, while a belt Z, from pulley W, passes round grooved pulley 2, 
and the latter winds the spit S. The delivery of cloth from the rollers Q 
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and R is constant, and the rate of winding the cloth on the spit S must 
also be constant. It is clear, however, that the turns per unit of time 
of the spit S must decrease gradually as it is being filled. The belt Z, 
Fig. 88, keeps the cloth A taut between the roller R and the spit 8, but 
slips on pulley 2 more and more during the process of winding the cloth 
on to the spit. A tension pulley 3, operated by lever 4, fulerumed at 5, 
and an adjustable weight 6 may be used if necessary, but this is not often — 
required. 

When the end of the cloth reaches the position indicated in Fig. 87, 
or rather a little before this, the end is sewn to another piece, usually by 
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a sewing machine, and the crisper restarted until the end reaches the 
spit 8, Fig. 89. The machine is then stopped, the two pieces separated, 
and then both spit and cloth are ready to be lifted from the supports. 
Before lifting them out, however, a strong hook, which hangs from a 
stud on the framework, is swung round to hold the spit firmly while the 
cloth is turned slightly, as mentioned in connection with the calenderoy, 
to facilitate the removal of the spit S. The end of the spit is dropped on 
to a block of wood, and the spit may then be easily withdrawn from the 
centre of the roll of cloth. 

A plaiting-down or faking apparatus of the usual type is provided 
if desired, so that the cloth may be crisped only. This apparatus is 
driven by a belt, not shown, which passes from pulley X, Fig. 87, to 
pulley 7 on shaft 8. A crank 9 and connecting rod 10, Fig. 88, then 
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serve to drive the faking board 11, which is secured to the bracket 12 
and oscillates about the fulerum 13. 

Another very good machine for dealing with wide ‘obra is irs Ag 
Monforts’ patent crisping, measuring and rolling machine. It is specially 
adapted for linen and similar light fabrics, and narrow goods can be 
measured and rolled on the machine without being crisped when the 
last-mentioned operation is unnecessary. The same maker, Mr. A. 
Monforts of M. Gladbach, provides a special type of machine in which 
the cloth speed is kept constant throughout for all diameters of the roll. 
This machine can be fitted with an electric attachment for putting 
trade-marks on the fabric by means of transfers. | 

For narrow goods, Mr. Monforts makes a special machine for 
measuring and rolling heavy jute and linen fabrics, such as sacking, 
carpeting and sailcloth. A very hard roll is made on this machine. 

Illustrations of the above two machines, as well as of a recently 
invented crisping and folding machine, in which the swinging masses 
are reduced to a minimum, will be found in the advertisement pages. 


CHAPTER VIII 
LAPPING, FOLDING OR PLAITING 


Lappinc.—In the making up of tablecloths, napkins, towels, dusters, etc., 
either hemmed or fringed, or in the individual or the collective condition, 
this operation is often performed by hand, and is invariably some form 
of lapping or folding. The process is, as we have already mentioned, 
most important and necessary for many types of fabrics; but even in 
the making up of jute and linen goods in the piece form, lapping or folding 
is perhaps more important as a method than rolling, and it is almost 
invariably adopted for the better-class goods that are produced in both 
these sections of the textile industry. 

There is no doubt that a rolled piece is exceedingly convenient for 
the general retail trade; but unless it be rolled on a board or other 
similar flat centre piece, the first few yards to be rolled are generally 
crinkled, particularly if the cloth is folded, and are therefore inferior to 
the rest of the piece. MRolling as a process is, consequently, for many 
types of valuable goods, less economical than lapping. Rolling on boards 
is seldom adopted for jute fabrics, but is sometimes practised for linen 
fabrics, in which case the end of the piece is protected from damage and 
the convenience of the rolled form retained. Lapping is also the more 
convenient form for the temporary making up of goods, say in the loom 
state, which require to be rapidly loosened in order to pass through some 
further process such as piece bleaching or dyeing. Jute goods intended 
for such processes are usually transferred in the rough loose folds into 
which the piece is thrown by the faking board of the measuring machine. 

Briefly stated, the operation of lapping consists of folding or doubling 
the cloth repeatedly upon itself in folds or laps that are approximately 
equal in length. These folds may vary in nominal lengths from about 
one yard in the linen trade to a maximum length of three yards for jute — 
fabrics. Machines for the latter goods are constructed according to 
requirements for a maximum length of fold of 72, 90 or 108 in., and for 
practically any width of cloth. The medium size, or 90-in. machine, is 

102 


CHAP. VIII LAPPING, FOLDING OR PLAITING 103 


perhaps that most usually supplied, while a fold of 80 in. in length may 
be taken as a good average. In general, the length of the lap should in- 
crease with the weight of the cloth, and also with the length of the piece 
to be treated ; or, in other words, with the difficulty likely to be experienced 
in the further making up. ; 

Machine makers usually describe lapping machines by the more com- 
prehensive title of “ folding and measuring machines ” ; but, although the 
machines are capable of indicating the number of folds, they are seldom 
employed for the purpose of measuring, unless the fold is exactly one yard 
in length, or some other simple and convenient unit. This is the general 
practice in certain branches of the linen trade, the length of the lap em- 
ployed being the ell of 37 in. In the jute trade, however, where the 
working length of the fold may be varied at will, and often is varied to suit 
requirements, the value of the machine as a measurer is inconsiderable. 
Even assuming that each successive fold of the cloth is exactly the same in 
length, the mechanism, which is arranged to indicate the number of complete 
folds, takes no account of the length of the fold at that particular time, 
neither does it record the length pulled over by the attendant at the 
beginning, nor of the fractional part of the fold left at the finish of the 
piece. A calculation would, therefore, be always necessary to find the exact 
length of the piece lapped. Further, most of the machines in general use 
have tables of convex form, and it is not safe to assume that all the folds 
made by the machine are even practically equal in length, for, as lapping 
proceeds, the pressure of the grip rails at the extreme ends of the folds 
compresses the cloth there in such a manner that the pile of cloth folded is 
thinner at these edges than it is in the middle, where the pile of folds is free 
from any external pressure. This gradual thickening or arching of the pile 
of cloth in the centre prevents practical exactitude in the length of the 
folds made on the ordinary solid convex table, and the tendency to error 
increases in proportion to the softness of the goods. In practice this known 
defect may, for goods of a standard length and make, sometimes be com- 
pensated for by so arranging the travel of the folder that the average length 
of the folds in the pile will equal the nominal length of the fold desired. 
Machine makers have also introduced concave tables and other types of 
mechanism with the object of correcting this defect ; but so far as we have 
been able to ascertain, machines with concave tables do not seem to have 
made much progress in the heavy jute trade, although several are in use in 
the linen branch ; as a matter of fact, Messrs. Hacking & Co., Ltd., Bury, 
make approximately four of this type to one of the older convex type, so 
that it is used largely in some industries. In such machines the table dips 
towards the centre of the fold, while the fold itself is formed by traversing 
the folding knives horizontally above the cavity of the table, into which 
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the successive folds fall after they are formed and are released by the grip 
rails. With such an arrangement, greater accuracy in the length of the 
different folds may be obtained where the lengths are comparatively short 
—the limits of one maker’s machine are from 18 to 42 in.—but the benefits 
of the method when applied to folds of much greater length are doubtful, 
and, we believe, have yet to be demonstrated. Nevertheless, the measuring 
of cloth is occasionally done on these machines. 

As we have stated previously, the great bulk of linen piece-goods, 
especially those having a stiff finish, are lapped by hand, and, for obvious 
reasons, such a method, unless Very carefully performed, is untrustworthy 
as a means of measurement. It is desirable, therefore, that measuring of 
all piece-goods should be done apart from lapping, and preferably on a 
machine that is specially constructed for that purpose. 

Jute goods are usually lapped in the full-width state unless specially 
ordered to be previously crisped to meet customers’ requirements. Linen 
is frequently lapped in the crisped condition. 

Lapping machines by different makers differ somewhat in details, but 
they are all practically alike in their essential features. That illustrated in 
Figs. 90, 91 and 92 is one of the standard machines constructed by Messrs. 
Hacking & Co., Ltd., Bury, for the jute trade; several machine makers 
cater for this branch, and different types of machines are included in this- 
chapter. Fig. 90 is a general view, and Fig. 91 shows the side elevation of 
a 72-in. machine of this kind, while Fig. 92 is a sectional elevation of the 
same machine. The last-mentioned figure shows more distinctly the method 
of supporting the non-oscillating table A, and of operating the movable grip 
rails B and B! to permit of the entrance of the cloth between the grip rails 
and the table. Fig. 93 is also a sectional elevation, but it illustrates an older 
method of supporting the lapping table and the apparatus which causes it 
to oscillate, or to fall slightly at the end of every lap or fold to make room 
for the folding knife C or C! to enter the cloth between the table and the 
corresponding fixed grip rail B or B'. The method indicated in Fig. .92 
is adopted, however, in several modern machines. Referring first to Fig. 92, 
it will be seen that the table A is built upon, and supported near each end 
by, a cast-iron framework D. These frames D are in turn supported by 
flexible chains E attached to semicircular cams F. The cams F are affixed 
in suitable positions on the horizontal shaft G; the latter being carried by 
brackets not shown, but which are bolted to the framework H of the 
machine. The table A and the frames D are counterpoised and pressed 
upwards against the grip rails B, Bt by the action of the spiral springs J 
acting through the scroll cams K, which are also fixed on the shaft G. Six 
pairs of springs are necessary for a so-called 90-in. table—actually about 
100 in. wide—but the graded form of the cam K tends to counteract the 
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increase of pull imparted to the springs J as the table A is gradually 
depressed by the increase in thickness of the plies of cloth during the 
process of lapping. It is sometimes urged against the springs J that they 
are not so adaptable as weights (see 8, Fig. 93) for an increase or decrease 
of pressure to meet the cases of heavy and light fabrics respectively. 
Messrs. Hacking & Co., Ltd., introduced a few years ago an improved 
method of fixing the springs J (see detached diagram at the foot of Fig. 92) 
by which any degree of pressure may be obtained at will. Satisfactory 
means of adjusting the height and level of the table are provided : the 
ends of the table may be adjusted at L, Fig. 92, and the sides adjusted at 
M, M by the set screws and lock nuts, while the framework of the table is 
retained in its vertical position and guided in its vertical movement by 
means of the flanged guide pulleys N, N. 

The folding knives C and C! are rigidly fixed at each end to a trough- 
shaped carrier O, which is fulerumed upon a stud in the upper end of the 
folding lever P, Fig. 91, and they are transported from side to side of the 
machine between the grip rails B and B! by the action of crank Q and 
connecting arm R as the hollow shaft S revolves. Folding lever P is 
suitably supported, and fixed at the lower end to the rocking shaft T. 

As the lever P moves from right to left, the knife C acts upon and draws 
forward the cloth (shown by dot-and-dash line) until the cloth approaches 
the grip rail B, when, in order to facilitate the free entrance of the knife 
and cloth between the table and the grip rail B, the knife C is placed in a 
position parallel to the face of the grip, and close to the table or the last 
layer of cloth, by the upward movement of the knife C1. This tilting action 
of the trough or knife-carrier is imparted by the eccentric U, Fig. 91, on 
the hollow shaft 8, through arm V, bell-crank lever W, and rod X, the rod 
being connected to a projecting bracket on the trough. When the trough 
is so tilted the knife C neatly places the cloth under the grip rail B, which 
is clothed on the underside with indiarubber, wire card clothing, or other 
suitable material, for the purpose of gripping the cloth and holding it 
firmly in position. The knife C rises during the return stroke, and, in a 
similar manner to that just described, knife Ct takes charge of the cloth, 
carries it across the table, assumes a position parallel to grip rail Bt, and 
then enters with the cloth between the grip and the table. These functions 
and changes of position of the folding knives C and C? are common to all ~ 
lapping machines, although the mechanism employed for obtaining them 
may differ in design and application. In some machines of an older type, 
however, the eccentric U is dispensed with, the rod X is perfectly straight, 
and its lower end is centred upon a fixed stud approximately vertically 
beneath its point of connection with the carrier O when the latter is in the 
middle of its stroke. In such cases the tilting of the knives is due entirely 
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to the change of position made by the various parts as the carrier moves 
from side to side. In some machines the oscillation or depression of the 
table A, to permit of the entrance of the knife and cloth beneath the grip 
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rail, is accomplished by the folding knife itself, which is curved for this 
purpose. As the knife approaches the end of its travel its curved outer side 
is tilted towards the table, which it strikes and depresses from the grip 
rail so that the cloth may be entered. 

The method of actuating the grip rails for the non-oscillating table 
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illustrated in Figs. 91 and 92 is as follows: Hach grip rail B, B' in these 
figures is supported by two short arms Y, which may oscillate slightly 
about the central studs Z fixed in the stationary section of the double 
radial arms 2. Projecting from each arm Y is a small stud 3, which 
enters a corresponding slot in the upper end of the outer or sliding section 
of each radial arm 2. From the lower end of each sliding section a short 
stud projects through a guiding slot in the fixed section of each radial 
arm, and each stud carries an anti-friction roller 4, Fig. 92. This roller 
is alternately raised by the nose 5 and depressed by the inner curved 
arms 6 of the oscillating cam 7 as the latter rocks in unison with the 


movement of the folding lever P and rocking shaft T. In this manner 
the grip rails B and B! are alternately raised to allow the folding knives 
to enter with a fold of cloth; they are also alternately locked in position 
to retain the fold until the return of the folder with the next layer of cloth. 
When grip rail B is raised, B! is locked, and vice versa. A motion of this 
kind is preferable to the older oscillating-table motion illustrated in Fig. 93, 
which is now practically obsolete; it is, moreover, much more easily 
operated. 

In Fig. 93 the grip rails B and B! are fixtures for the time being, but 
as the folding knives C and C! approach the end of their stroke in either 
direction, the table A is slightly lowered at that end to permit of the 
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cloth being entered by the operating knife beneath the grip rail. As the 
folding knife in action recedes and leaves the cloth, the table A and the 
cloth are pressed upwards against the card clothing of the grip rail by 
the action of the adjustable weights 8 on the lever fulcrumed on shaft G. 
On the same shaft, and near each end, semicircular cams F are also fixed, 
from which flexible chains EK depend to support the vertical rod 9, table 
frame 10, and table A. Similar flexible chains EH, attached to flanged 
pulleys 11 on shaft G, are first passed over pulleys 12, centred at each 
side of the table frame, then under further guide pulleys 13, and finally 
attached to square slide rods 14. These rods are suitably supported by 
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the framework of the machine, and each rod is furnished with a projecting 
shoe 15, which interposes in the path of the anti-friction roller 16 as the 
latter revolves with the hollow shaft 8. As shaft S revolves, roller 16 
acts alternately on each shoe, and in this way causes each slide rod to make 
an endlong movement away from the shaft; each slide rod in turn thus 
shortens the reach of chain E between two adjacent pulleys 12 and 13, 
and so pulls down the table A at that end. When this occurs at one side, 
say the right hand, the left-hand edge of the table acts as a fulcrum by 
pressing against the grip rail B, and vice versa when the table is lowered 
at the left hand. In both cases, while the table is being lowered, the 
vertical rods 9 dip slightly in the guiding slots 17, which are situated 
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on the inner side of the framework. Immediately a shoe 15 is released 
by the removal of rotating anti-friction roller 16, the weights 8 react 
upon the table to raise it again to its normal position, and to return the 
slide rods 14 and their shoes 15‘to place the latter into the path of the 
roller 16 at the end of the rotating crank. 

All lapping machines are provided with means whereby, when the 
lapping of a piece is finished, the table may be depressed against the 
action of the springs J, Fig. 92, or the weights 8, Fig. 93, to permit of 
the removal of the pile of folded cloth. In Messrs. Hacking & Co.’s 
machine this part usually consists of a lever 18 and link 19, Fig. 91, so 
connected to the cams F on the shaft G that foot and hand power may 
be applied by the operative, at points 20 and 21 respectively, to counteract 
the force of the springs J or the weights 8, and so permit the table and 
the lapped piece to move downwards. In the latest machines, the spring J 
is fixed to the rail at the opposite side. A retaining shoulder 22 is also 
provided to keep the table in the low position until the starting end of 
the next piece is entered. 

All modern machines are furnished with apparatus by which the 
length of the fold may be quickly and accurately altered and the distance 
apart of the grip rails contracted or expanded to suit the new length; one 
method of providing this is shown in Fig. 91. Radial arms 2 are centred on ~ 
shaft T, and each arm is provided with a longitudinal slot near the middle 
of the arm. Situated immediately behind the slots in the arms, and at 
each end of the machine, is a heavy horizontal rod with night and left 
hand screw, each thread of which carries a loose or travelling brass nut ; 
a short stud projects from each nut and enters the slot of the corresponding 
arm. By slackening the fixing bolts in the concentric slots 24 of the 
framework, and rotating the hand-wheel 25 in the proper direction, the 
radial arms and their grip rails may be closed or opened to any distance 
within the limits of the machine. Both screws are connected by the 
bevel gearing indicated, so that the radial arms at each side of the machine 
may move in unison. 

Somewhat similar provision is made for the corresponding alteration 
in the length of the traverse imparted to the folding knives C and Ct. 
Each crank arm Q, Fig. 91, carries a screw which controls the position or 
working radius of the crank-pin 26. Both screws are connected by bevel 
gearing and controlled by a smaller shaft 27 (see also Fig. 93) which 
passes right through the hollow shaft 8, and is operated by an auxiliary 
handle not shown. This handle engages with the shaft 27 by means of 
two pins which enter corresponding holes in a dise keyed to the extreme 
end of the shaft. 

The gearing for operating the machine is perhaps sufficiently well 
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indicated in Fig. 91. The fast and loose pulleys are situated on the 
shaft 28 at the opposite side of the machine, while the shaft S is driven 
by pinions and wheels of the following values: Spur pinion of 22 teeth 
on shaft 28 gears with the larger wheel of 45 teeth of an intermediate 
compound ; the smaller wheel, with 22 teeth, gears with a large spur 
wheel of 124 teeth on the shaft S. The pulleys on a 90-in. machine may 
run at 186 revs. per minute, giving a folding speed per minute of : 


22 22 
45 ~ 124 
32 single folds per minute. 


186 revs. per min. x =approximately 16 double folds or 


The belt fork rod is usually arranged so that it automatically removes 
and replaces the brake 29 on the fly or hand-wheel 30, at the start and 
at the stoppage of the machine respectively. It is desirable to keep the 


folding lever P in an approximately vertical position when the machine 
is at rest. 

Figs. 94, 95 and 96 are three diagrammatic views showing the positions 
of the folding knives C and C! at the centre of their stroke and at the 
extreme points of their travel, as well as the positions of the various levers. 
They show in reality only half a revolution of the crank and eccentric 
shaft 8, but they illustrate practically a complete cycle of movements 
of the folding knives. In Fig. 94 the folding knives have been carried 
to their extreme position on the left, and the knife C has just placed a 
fold of cloth under the left-hand grip rail. In Fig. 95 the knives are 
moving to the right and are about midway in their travel, with knife C1 
in charge of the cloth—a position similar to that shown in Fig. 91. Finally, 
in Fig. 96 the right-hand extreme position is shown, with knife Ct placing 
the cloth in position under the right-hand grip rail. The grip rails have 
been omitted in these diagrams for the sake of clearness. 

Lapping machines of this character are sometimes utilised in the 
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jute trade for the purpose of doubling up the cloth into folds of a pre- 
determined length previous to cutting up for sack-making. When this 
function is desired the crown of the lapping table A must be provided 
with a slot, along which a knife may be run to cut through the folds of 
the cloth; in addition, a slotted clamp has to be arranged to coincide 
vertically with the slot in the table. When the folding is completed, the 
clamp is lowered on to the top layer of cloth, thus securing the whole 
piece and holding it firmly while the knife is passed from side to side. 
The knife, which naturally passes through 
both slots, severs the layers of cloth in its 
passage, and leaves a pile of folded lengths 
of cloth on each side of the table. These 
lengths are then ready for sewing, or for 
branding or stamping previous to sewing. 
If the bag is to be made with a selvage 
at the mouth, the operation of sewing is 
simple, for each doubled-over piece has 
simply to be placed in the machine ; if, 
however, the mouth of the bag is to be 
hemmed, the doubled-over piece must be 
opened out for hemming. When a lapping machine is used for this 
purpose, the table edge is invariably marked in inches or half-inches 
for convenience in adjusting the grip rails the proper distance apart, 
_and for setting the travel of the folding knives to suit. 

The general procedure of lapping, and the usual method of operating 
the machine, may be described as follows : The piece to be folded is brought 
from the measuring machine in loose folds, and is placed upon a low table, 
or upon a low wooden platform in front of the machine-—that is, on the 
right-hand side of Fig. 91. The attendant passes the cloth over and under 
the tension rails 31, over sight-board 32 and roller 33, then between the 
knives C and Cl. Lever 20 is then pressed down until catch 22 holds the 
table firmly, and clear of the grip rails B and B!. The end of the cloth is 
then drawn between the grip rail B and the table A until a sufficient length, 
say two or three yards, is obtained for wrapping. The lever 21 and catch 22 
are now withdrawn, when the table rises and grips the piece securely. The 
belt is moved on to the fast pulley, and the machine commences to fold the 
cloth as already described. A star wheel on the shaft S, and further suitable 
connections, are provided to register the number of folds on a clock face, 
but this part of the mechanism is usually neglected, because the number of 
folds is of little practical value, except for some purpose such as the above- 
mentioned method of making sack lengths, while the piece of cloth is on 
the table A. 
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While the piece is being folded, other operatives are engaged making up 
the previously folded cloth on a making-up table, and, immediately the new 
piece is folded, this table, which is usually on castors, is brought quite close 
to the back of the machine. The length of cloth intended for wrapping 
purposes is first thrown along the making-up table, lever 20 is depressed 
until catch 22 is in position, and the folded piece is then pulled from the 
lapping table on to the one for making up. On this flat table the piece is 
now wrapped or doubled up into a number of thicker folds, which vary in 
form according to the length of the original lap. With a long lap, say of 
three yards, the ends of the piece of cloth are first placed neatly in the 
middle of the lap; the extreme edges of the folds are now brought to the 
centre, then each is doubled again, and, finally, one group of folds is doubled 
on the top of the other. The neatly wrapped piece is now tied at both ends, 
and at one or two intermediate places to prevent it from coming loose. The 
length in yards or metres, the breadth in inches or centimetres, with perhaps 
a quality number and some private mark, are stamped or stencilled on the 
piece, which is now ready for packing. The finishing operations of lapping 
are always performed by hand, and they require considerable skill and 
dexterity on the part of the lappers. 

Figs. 97 and 98 illustrate side elevation and plan of a unique folding 
machine made by Messrs. Geo. Hattersley & Sons, Ltd., Keighley, while 
Fig. 99 is a part-sectional elevation from the feed side. The positions of the 
pulleys of this machine differ from most others in that the fast pulley A is 
on the outside and near the end of the driving shaft B, while the loose 
pulley C, Figs. 98 and 99, is on the inside between the fast pulley A and the 
outer frame. Inside the framework and fixed on shaft B, which passes 
through to the other side, are two pinions D, Fig. 99, which drive respectively 
compound wheels EK and F on shaft G. The pinions F drive two large wheels 
Hon the low shaft J. The usual balanced cranks K, Fig. 97, on shaft J, 
one at each side of the machine, are provided with the apparatus for 
adjusting the connecting arms L with respect to the desired throw, and the 
connecting arms L are attached also to the long levers M fulcrumed at N 
in brackets O. In a slot in the same bracket O for adjustment is fulcrumed 
the rod P, and both M and P are attached as shown to the oscillating knife 
carrier Q. The movement of these or similar parts has already been 
described in connection with Figs. 90 to 93, but the lettering is different. 
One of the knives R, the left one in Fig. 97, is shown carrying the cloth § 
towards the right of the machine in order to place the cloth under the grip 
rail T, Fig. 98, which is operated as follows : The grip rail support and lever 
U, Figs. 97 and 98, is fulcrumed at V, and its lower arm carries a pin W 
which enters the slot X in the companion bracket Y fulcrumed at Z. An 
anti-friction bow] 2 is carried by a stud 3 in the lever M, and when this bowl 
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is nearing the end of its stroke at either end, it enters the recess or forked 
end of lever Y, Fig. 97, and partially rotates the latter—counter clockwise 
on the right lever and clockwise on the left. The slot X is not concentric 
with the fulcrum Z, and hence when the lever Y turns upon its fulerum Z 
the slot X moves downwards and forces the pin W farther from the fixed 
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fulerum Z. It therefore follows that both arms of lever U, fulerumed at V, 
are raised. The short arms of levers U, Fig. 98, carry the grip rail T, and 
hence the pins of the grip rail are lifted in time to allow the knife and the 
cloth to pass under. When the knife returns, the weighted end of lever Y 
returns the pins of grip rail T to the cloth. 

The cloth is thus lapped or folded on the top of the table 5, Fig. 97, 
the supports 6 of which are guided in their vertical movements by the 
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grooved pulleys 7. The usual springs 8, chains 9, and cam 10 serve to press 
the table upwards. The cams 10 are placed on the square shaft 11, and so 
are the two segments 12 which carry chains 13 attached to short rods 14. 
These rods pass through projections at the bottom of the frame 6. 

Many makers have tried automatic methods of governing the table 5, 
but few have persisted in the method ; such mechanism is, however, used 
on Messrs.,Hattersley’s machine, and it relieves the attendant of a consider- | 
able amount of hard work. On the main shaft B, and between the loose 
pulley C and the framework, is a wheel 15 and clutch 16 compounded, the 
clutch being shown only in Figs. 98, 99 and 100. A clutch fork 17 is carried 
by the short shaft 18, and this shaft is operated by handle 19. A pin 20 is 
used to keep the handle in the desired position. On the inside of the loose 
pulley C, which is shown in section in Fig. 100, is fixed a rectangular piece 
of raw hide 21. The pulley C is 
naturally in motion when the machine 
is off, and if the clutch wheel 15 is 21 
forced towards the inside of the 
pulley C, a projecting pin on the face Go 
of the wheel is caught by the raw 
hide piece 21, and hence wheel 15 is Frc. 100. 
rotated. Wheel 15, Fig. 97, then | | 
drives wheel 22 on shaft 23. On the same shaft 23, but on the 
other side of the framework, is a pinion 24, Fig. 99, which drives 
wheel 25 on shaft 26. On the end of shaft 26, and near the middle 
of the machine, is a bevel pinion 27, which drives two larger bevel- 
wheels 28 and 29 running loosely on the free wheel shaft 30, Figs. 98 
and 99. A clutch 31, shown in Fig. 101, and in its central or 
inoperative position, can be placed into gear with either wheel 28 or 
wheel 29, and thus drive the free wheel shaft 30 in either direction as desired. 
Near the other extreme end of the shaft 30, Fig. 98, is a worm 32 which 
drives the free wheel 33 on the square shaft 11, and at the extreme end of 
shaft 30 is a hand-wheel 34 for hand manipulation. The object of this 
mechanism is to lower the table 5, Fig. 97, automatically as soon as the 
end of the cloth has passed over the sight-board 37. When the machine is 
not in use and the loose pulley C, Fig. 98, is running, the above mechanism 
can be stopped by withdrawing the clutch 16 and wheel 15 by the handle 19, 
and inserting the pin 20 in the position shown ; but when the machine is 
in work the clutch and wheel are placed in gear and the handle 19 is on the 
other side of the pin 20 to that shown in Fig. 98, and then all the automatic 
mechanism up to the wheels 28 and 29, Fig. 101, is in motion, but the lapping 
or folding mechanism is at rest because the belt is on the loose pulley C. 
These are the conditions that obtain when the operative commences to 
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introduce the cloth 8, Fig. 97. The end of the cloth is first passed through 
two tension rails 35 and 36, then thrown over the sight-board 37, over guide 
roller 38 in bracket 39, and between the knives R of the oscillating part Q. 
Sufficient length for wrapping is drawn forward between the table 5 and the 
grip rail T and on to a large fixed or movable table near the delivery end of 
the machine. Af this time the table 5 is in its lowest position, but if for 
any reason the table is up, it may be lowered by the automatic mechanism 
in order that the cloth may be introduced as stated. 

Two arms 40, Figs. 97 and 99, one near each side of the sight-board 37, 
support a wooden bar 41. These two arms are fulcrumed on a rod 42 


Fig. 101. 


supported by brackets 43 screwed to the underside of sight-board 37. 
When the cloth has been drawn through as stated, it presses wooden bar 
41 into a slot in the sight-board and flush with the face; and in order that 
the cloth may be kept taut and thus keep the wooden bar 41 in the slot, 
two arms 44, Fig. 97, one on each side of the sight-board and fulerumed at 
45, and carrying a wooden bar 46, are swung down until the bar 46 rests 
on the cloth as shown at 461. Two sets of guides 47, one set only shown, 
and adjustable in slots 48, serve to keep the cloth centrally situated and 
in its proper position. On the rod 42 is also placed a lever 49, to the 
lower end of which is attached a chain 50, which in turn is attached to 
and supports the weighted end of arm 51, Fig. 99, fulerumed on stud 52 ; 
the stud 52 is fixed to the set-on rod 53, and is capable of moving in the 
slot of bracket 54. 
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When the machine is empty, the wooden bar 41, Fig. 97, is kept in 
its highest position, 7.e. projecting through the board 37 as indicated by 
411, in virtue of the weighted arm 51; but when the cloth is stretched 
over the board 37, the wooden bar 41 is pressed down flush with the face 
of the board as stated, and hence the end of the weighted arm 51, Fig. 99, 
is raised just clear of the upper part of the L-shaped lever 55, fulcrumed 
at 56. 

On shaft J is keyed a cam 57 which raises a short horizontal arm at 
right angles to and forming part of lever 55; this motion causes lever 55 
to oscillate every revolution of shaft J. When the cloth is on the sight- 
board 37, the upper end of the long vertical arm of oscillating lever 55 
can pass freely under the raised weighted arm 51; but when the end of 
the cloth leaves the sight-board, the wooden bar 41 is liberated, and the 
weighted end of arm 51 naturally drops in front of the upper end of the 
vertical arm of lever 55. As the latter moves to the left, its end comes 
in contact with the weighted arm 51 and carries it to the left ; and, since 
the latter is connected to the set-on rod 53 by the stud 52, it follows that 
the set-on rod will also be taken to the left. On the extreme end of 
shaft 53 is a bracket 58, Figs. 97 and 99, and from this bracket projects a 
short rod 59 to which the belt fork 60 is set-screwed. It will thus be seen 
that when the set-on shaft 53 is moved to the left, the belt will be moved 
from the outer or fast pulley A to the inner or loose pulley C, as shown in 
Fig. 99; during this movement the bracket 58, Fig. 97, slides on a short 
guide rod 61. The loose pulley C is consequently put into motion; and 
so are all the parts 15, 22, 23, 24, 25, 26, 27 and the two bevel wheels 
28 and 29. At the same time the left-hand part of the weighted arm 51, 
Fig. 99, is pressed against the upper end of lever 62, fulcrumed at 63. 
The lever 62 ultimately comes in contact with a collar 64 on rod 65, 
Fig. 101. The rod 65 passes through a hole in the head of a stud, and the 
thin part of the stud enters a slot at the end of lever 66, fulcrumed at 
67 ; the latter is a stud which rises from the bracket 68 on the cross rail 69. 
It will be seen that when the lever 62 forces the collar 64 to the left, part 
of this movement is taken up by compressing the spring 70, and the 
remainder by moving the arm 66 and the clutch fork 71. The latter 
movement places the clutch 31 in gear with the bevel wheel 29. Hence 
the latter drives clutch 31, shaft 30, worm 32, Fig. 98, and worm-wheel 
33 on the square shaft 11. The square shaft 11, Fig. 97, rotates counter- 
clockwise and lowers the table 5 automatically until a projecting part 72, 
Fig. 102, of the table support 6 comes in contact with a collar 73 on the 
vertical rod 74. This rod is attached to a short lever 75 fixed on shaft 76. 
At one extreme end of shaft 76 is fixed a handle 77, Fig. 98, and at the 
other end is a crank 78, Fig. 101, attached to rod 65. Immediately the 
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projecting part 72, Fig. 102, reaches the collar 73, it is clear that the lever 
75 will begin to move and to rotate slightly the shaft 76, while at the 
same time the crank 78, Fig. 101, will move rod 65 a little to the right. 
This causes the levers 66 and 71 to withdraw the clutch 31 from the 
bevel-wheel 29, and thus the downward movement of the table 5 is 
arrested. 

Another projection 79, Fig. 103, underneath the table 5 at the feed — 
side, comes into contact with bowl 80 as the table descends. This causes 
lever 81, Fig. 101, fulerumed at 82, to rotate counter-clockwise, and its 
long curved upper arm 83 raises the weighted end of arm 51 to allow 
the lever 62, Figs. 99 and 101, to move forward to its normal position. 

The lapped or folded cloth is now drawn from the table 5 to the fixed 
or movable table, not shown. Another cloth is then entered as already 
described, and the table 5 raised to its highest position in the following 
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manner: Handle 77, Fig. 98, is moved slightly counter-clockwise, and so 
also is shaft 76, Fig. 102; the partial rotation of the latter results in the 
clutch lever 71, Fig. 101, being moved still further in order to place the 
clutch 31 in contact with the bevel-wheel 28, and thus enable the latter 
to rotate clutch 31, worm 32, Fig. 98, free wheel 33 and square shaft 11 
clockwise. The square shaft 11, through segments 12, Fig. 97, will clearly 
raise the table 5 to its highest position. The operative keeps the handle 
77, Fig. 98, up while the table is ascending, but immediately he releases 
the handle it is forced into its normal position by a spring hammer. The 
table is prevented from rising too high in consequence of the action of the 
free wheel; the latter slips on the shaft if the operative has not released 
the handle 77 by the time the table 5 reaches its highest position. 

When all is ready for folding the next piece, the handle 84, Fig. 98, 
is moved counter-clockwise, rotating shaft 85 and segment wheel 86, 
Fig. 99. The latter rotates segment wheel 87 clockwise, and a pin 88, 
projecting from the face of segment wheel 87, enters a forked bracket 
89 which is set-screwed to set-on shaft 53. This movement carries the 
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belt on to the outer or fast pulley A, and simultaneously it causes the 
lower end of lever 90, fulcrumed at 91, to be moved to the right by the 
connection 92 to shaft 53. A pin 93, projecting from the side of the 
Jever 90, and entering a swan-neck slot in the lever 94, fulcrumed at 95, 
raises the lever 93, and the latter in turn lifts the brake 96 clear of the 
brake wheel 97. When the belt is moved to the loose pulley C, the same 
parts naturally apply the brake to the brake wheel 97. 

For a considerable period all lapping machines were alike in respect 
that they were each provided with a convex table, and that the folding 
knives moved in a semicircular path, and plaited the cloth in folds or laps 
that were more or less convex in form. But, as we have already pointed 
out, this form is not conducive to, nor can it be depended upon in practice 
to give, accurate results as regards the measurement of the successive 
folds of cloth. Now, in certain sections of the linen and other trades, 
a common practice exists of lapping the pieces in folds of a regulation 
length of 37 in., or of some other suitable unit, and of utilising this length 
as the usual unit of measurement and of sale. This somewhat extensive 
practice has gradually created a demand for a machine that could be 
depended upon to give more accurate measuring results than the ordinary 
semicircular or convex table could be expected to give; machine makers 
have therefore introduced, within recent years, modified types of lapping 
machines to achieve this end. Machines of this newer and modified 
character are usually fitted with tables of a flat or of a concave form ; 
they make the laps or folds more or less horizontally, and naturally possess 
certain modifications in their mechanism to meet these essential changes 
from the circular and probably more natural method of producing a 
mechanically lapped or folded piece. 

Messrs. Hacking & Co.’s folding and measuring machine, with semi- 
concave table as used in the linen trade, is illustrated in Figs. 104, 105 
and 106, which show respectively side elevation, part-sectional elevation, 
and part plan. As will be seen from Figs. 104 and 105, the new form of 
table is made in two parts A, A, which are supported as before on a frame 
B; the tables are hinged as shown about their inner edges, and are 
inclinable inwards to any practicable degree, so as to give what is practically 
a concave form. In each of these two figures is shown a different method 
of regulating the degree of inclination which may be given to suit cloths 
of different natures, thicknesses and lengths. In Fig. 104 rotatable 
pentagonal blocks, partly in solid black and partly stippled, or supports C 
are shown—the sides of the pentagon being at different distances from the 
axis of rotation—while at C, in Fig. 105, another method of fixing the 
table is indicated, a method which may be used in conjunction with 
suitable setting screws or sliding wedges. In the latest type of machine 
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the pentagonal blocks C have been discarded and replaced by screws as 
indicated in Fig. 105. 

In both figures the table A and table frame B are shown in their low 
positions, but under normal working conditions they are pushed upwards 
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by the action of the weighted levers or of springs D, Fig. 105, so that the 
higher edges of the folded pile of cloth may bear against the under side of 
the grip rails K, E1, Fig. 104. Springs D, Fig. 105, in this case are attached 
by one end to the chains F, and by the other end to short levers M. The 
chains F are fixed to the scroll cams G, mounted as shown on the square 
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shaft H, and the shaft H is supported by suitable brackets, and carries, 
near each end, a semicircular cam J, from which other chains K are 
connected to the table carrier B. As in the machine previously described, 
the table carriers B are guided vertically by suitable flanged pulleys L. 
The short levers M, which are keyed to the shaft N, may be moved to the 
left or right by means of the hand-wheel O, worm P and sector Q, so that 
the tension on the springs D may be weakened or strengthened. It is often 
necessary to extend the springs slightly to increase their tension and 
force of upward pressure on the table for cloths of a heavy character. 
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The table of this machine is depressed against the pull of the springs 
(six of which may be mounted on a 56-in. table) by a treadle lever R, 
Fig. 104, connected by a link S to one of the curved levers or cams J. 
A swinging catch T is fulerumed to the treadle itself, and when the latter 
descends, the catch automatically engages with the curved part of U, and 
being thus hooked, it prevents the return of the table until it is released 
by the attendant. The release of the catch T takes place simultaneously 
with the downward pressure of the treadle by the foot of the attendant, 
who has thus complete command over both, and, consequently, of the 
upward motion of the table. The makers have reverted to the old type of 
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handle to keep down the foot treadle in place of the catch T and 
bracket U. ; 

The grip rails E, EH}, Fig. 104, are alternately and intermittently lifted to 
permit of the entrance of the folding blades W, W1 by means of the positive | 
cams X, X1 mounted upon the slotted shaft Y. The grip rails are carried 
on brackets Z, hinged at 2 to the outer section of the vertical carrier 3. 
The latter, and therefore the grip rails and cams X, X1, may be slid simul- 
taneously to or from each other by means of a hand-wheel, and the right 
and left hand screw 4 and suitable nuts on the carriers 3, so as to serve for 
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the different lengths of fold required within the limits of the machine, 18 
to 42 in., or occasionally 45 in. The regulating screw 4, in the newer 
machines, does not extend to the inspecting end of the machine as shown in 
Fig. 104, but the end of the shaft is carried in a bracket bolted behind 
the upright rail, 7.e. behind 24, and bevel-wheels to make the connection 
across the machine are placed in the middle of the shaft just behind the 
No. 32. The inspecting table is now made solid. When set for a desired 
length of fold, all the parts are secured in position by bolts passing through 
the slots 5 in the framework. Cams X, X! engage with shaft Y by means 
of a sliding key, and as Y rotates they impart an intermittent lifting 
motion to the section 6 of the vertical carrier 3, and thus raise bracket Z 
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and the corresponding grip rail. Cams X, X! are so set on the shaft Y 
that their swells oppose each other and therefore lift the grip rails E, E! 
alternately. The folding blades W, W! of this machine are at each end 
mounted on an oscillating trough-shaped carrier 7, which is cast with a 
toothed segment 8. Carrier 7 and segment 8 are journalled at 9 to the 
extreme end of side arm 10. On this side arm there is also journalled at 
11 an internally toothed segment 12, which engages with the teeth of the 
segment 8. The side arm 10 is itself journalled on a stud or block 13, which 
is free to slide up and down in slot 14, but is incapable of lateral or rotary 
movement. The side arm 10 is also hinged at 15 to a radius rod 16, having 
a stationary fulcrum at 17 on the machine frame. As the side arm 10 swings 
about its fulcrum 13, it carries the folding blades from side to side, but 
during this movement the lower end of the radius rod 16 describes an arc 
of a circle, causes the block of the stud 13 to slide down the slot 14, and 
consequently prevents the upper end of the side arm 10 from rising. The 
folding blades have therefore a rectilinear or horizontal path. 

The movements of the folding blades are derived from the crank 18, 
and the crank is driven by gear-wheels indicated by the double dotted 
lines 19 and 20 from the main driving shaft 21. The crankpin 22 is mounted 
in a slot 23 in the crank, and, by means of an enclosed screw, the effective 
radius of the crank may be varied to suit different lengths of fold. The 
crankpin 22 engages with a transverse slot 24 in the connecting rod 25. 
One end of the latter is hinged at 15 to the side arm 10, and to the radius 
rod 16, and the other end is hinged to a second radius rod 26, having a 
fixed fulcrum 27 on the machine frame. Radius rods 16 and 26 are, 
naturally, of equal length, and are parallel to each other; they suspend 
and guide the connecting rod 25 and the side arm 10, while the carrier 7 
moves the blades from side to side of the machine. 

The tilting of the blades W, W! in this machine is accomplished by 
toothed segment 12 gearing with and rotating segment 8 on the carrier 7. 
Segment 12 has an arm 28 which extends sideways, and is hinged at 29 
to a controlling rod 30. The latter is fulcrumed on a stud 31, which can 
be secured at any desired point in the curved slot 32 in connecting rod 25. 

When the machine is set to its maximum lap, the arm 28 of the internally 
toothed segment 12 maintains, approximately, a horizontal position from 
end to end of the stroke; but the centre 9 of the toothed segment 8 is 
carried, by the angular movement of the side arm 10, relatively around 
the centre 11 of the internally toothed segment 12 for a portion of a revolu- 
tion; segment 8 therefore obtains, from its contact with the teeth of seg- 
ment 12, sufficient angular displacement for the purpose of tilting blades 
W, W! into the horizontal position. Since, however, the angular displace- 
ment of the toothed segment is independent of the length of the stroke, 
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and must be the same for all lengths of stroke, it follows that some means 
must be provided for imparting an increase of movement to 8 which will 
counterbalance or compensate for the decrease occasioned by the reduced 
stroke of arm 10. The necessary degree of movement can be obtained by 
moving the stud 31 to its proper position in the long curved slot 32. 

The ratio of gearing of the segments 8 and 12 is so arranged that when 
the machine is making folds of maximum length the requisite angular 
displacement is obtained by fixing the stud 31 at such a pomt that the 
controlling rod 30 and the side arm 10 are parallel, and the arm 28 of the 
internally toothed segment 12 thereby also parallel to the connecting rod, 
and therefore horizontal throughout its stroke. In order to obtain an 
equal angular displacement for shorter strokes or folds, the stud 31 is 
pushed away from the side arm 10 in a path which is the arc of a circle, 
the radius of which is equal to the length of the controlling rod 30, and 
its centre the upper axis 29 of the controlling rod when the side arm 
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10 is in its mid position. When the stud 31 is fixed at the extreme 
end of the slot farthest from the side arm 10, the arm 28 does not 
maintain a horizontal position but is alternately moved up and down 
in such a manner as to give the required additional movement to the 
toothed segment 8 and to the blade carrier 7. The transverse slot 24 of 
the connecting rod 25 is important, because it provides a means for over- 
coming a defect hitherto existing in all lapping machines having a side arm 
such as 10 actuated by a crank. 

The grip rails K, KE! have a uniform motion, and always descend at the 
same relative times whether the blades are making a long or a short stroke. 
But if the throw of the crank be altered, without also altering the length 
of the connecting rod, the arrival of the folding blades at the end of their 
stroke will no longer coincide with the descent of the grip rails. This 
defect in the timing of the movements could be remedied by adjusting the 
length of the connecting rod for each separate length of fold, but such a 
procedure would be very troublesome. By the use of the transverse slot 
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24 an automatic compensation is provided which overcomes the defect 
referred to in such a way that the side arm 10 is always in its mid position 
when the crank is in the middle of its stroke, and, consequently, the arrival 
of the folding blades at each end of their stroke will always coincide with 
the downward movements of the grip rails, no matter what may be the 
throw of the crank. Such a motion may, with slight modifications, be 
applied to a machine having the ordinary circular or convex table. Motive 
power is conveyed by belt to pulleys 33, which make approximately 
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190 revs. per minute, and the ratio of gear-wheels 19 and 20 is such that 
shaft 21 makes nearly 2} revs. for one fold. 

Messrs. Hacking & Co., Ltd., recently introduced a novel compen- 
sating device in their convex table with the object of securing greater 
uniformity in the folds of the cloth made on these tables. The chief parts 
of the mechanism appear in Fig. 107. The poker rods N, upon which is 
fixed the compensating lag D, slide up and down holes in the brackets P, 
the latter being fixed to the under side of the table A. A peg on each 
poker rod N is attached to the lever Q, fulerumed on a shaft in bracket F ; 
another lever G, fulerumed on the middle of the said shaft, has its slotted 
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free end connected to a similar slot in the lever J ; the rod J is fulerumed 
on a projecting part of the bracket L. The height of the compensating 
lag D is initially adjusted by means of a hand-wheel, and the grips B act 
as usual. 

The position of the lag D at the start may be represented as in Fig. 108, 
and as fold after fold of cloth is placed in position, the lag D descends 
gradually as illustrated diagrammatically in Fig. 109, where it has finally 
descended to its lowest position. 
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A lapping, folding or plaiting machine is shown at work on the right of 
Fig. 110; the machine on the left is a measuring machine similar to that 
described in Figs. 70 and 71. Es 

A final illustration of a plaiting machine, made by Messrs. Urquhart 
Lindsay & Robertson Orchar, Ltd., Dundee, and used for folding the 
heavy jute fabrics termed ‘ cotton bagging’, is illustrated in Fig. 111. 
The usual provision is made for obtaining folds of various lengths, and for 
tensioning the fabric, and semi-automatic means are introduced for returning 
the table to its highest position after the folded cloth has been removed 
from it. The ordinary plaiting machines are also made by the above firm. 


CHAPTER IX 
PACKING 


WHEN finished goods are finally made up in the condition required—rolled 
or lapped, or, if bags, sewn and bundled—they are ready, so far as the 
finishing and making-up operations are concerned, for distribution to 
the various parts of the globe. Their destination, however, determines in 
some measure the particular method of packing which must be adopted. 
If the fabrics, bags, etc., require to be delivered within a radius of a few 
miles, they may not be packed at all, but simply placed on a lorry or cart, 
covered up with a wrapper, and dispatched in this way to the purchaser. 
Large quantities of goods intended for the home market, wherever situated, 
are also delivered in the loose condition. When, however, there is a possi- 
bility of the goods being handled often, it becomes necessary to make better 
provision to ensure their safe arrival in good condition. In other words, 
the pieces or bundles must be covered up with some form of jute wrapper, 
termed a pack-sheet, and compressed into a comparatively small bulk if 
for export ; they must also be securely bound, so that there is little chance 
of the material being soiled or damaged, and further, that, for economic 
reasons, the space occupied by them will not be too great. Extra protection 
- from soiling and damage by water is often provided by means of paper and 
waterproof linings of various kinds between the pack-sheet and the goods 
enclosed. 

The operation of packing the goods into a bale is invariably carried 
out in some form of press ; a few of the simpler type are still operated by 
hand, but by far the larger number of these presses are worked by hydraulic — 
power, hence they are usually called “ hydraulic presses”. The pressure 
per square inch exerted on the ram in these presses depends partly upon 
the class of goods, partly upon the way they are made up, and partly upon 
the destination of the bale. Thus, the pressure may be from 8 to 10 ewt. 
per square inch for home goods, but for export a pressure up to 30 ewt. 
per square inch, or even higher, may be necessary ; indeed, since it: is 
essential that the bales for export should occupy a minimum of space in 
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the hold of the vessel—freight being charged by cubic measurement of 
40 cub. ft. per ton—the pressure applied is generally as high as is consistent 
with the prevention of damage to the material. In order to meet all cases 
of emergency, the cast-steel cylinders of the modern hydraulic presses are 
made to withstand a test of three tons per square inch. 

All modern hydraulic presses possess several parts in common; they 
differ only slightly in detail, but they are all arranged to perform the 
complete process of baling. Figs. 112 to 117 inclusive illustrate various 
parts of modern hydraulic presses made by Messrs. Urquhart Lindsay & 
Robertson Orchar, Ltd., Dundee. Figs. 112 and 113 are respectively 
front and end elevations of an 18-in. single-ram press, and Fig. 114 is a 
front elevation of a 17-in. double-ram press. In odd cases three rams are 
used. Fig. 115 is a plan of the top plate ; Fig. 116 is a sectional plan of the 
four uprights and the ram, and it also shows the cover plate and the low 
supports; and Fig. 117 is a plan of the moving table. It is naturally 
essential that these presses should be well and strongly made in order to 
resist the enormous pressures that obtain during the working; conse- 
quently, the four heavy columns A, A, A, A, which support the massive 
top plate B, are securely and rigidly fastened to the concrete base and to 
the plate B. The lower plate or moving table C is fixed to the upper 
part of the ram D, which moves up and down in the cast-steel cylinder H. 
This cylinder is made tight by means of packing and a ()-shaped leather 
washer, which is held securely by the cover lid F. The stream of water 
for pressure is admitted at G through 14-in. bore pressure pipes H, and it 
will be evident that, in proportion as the cylinder E is filled with water 
under pressure, the ram D and table C will be made to rise, being guided 
in this movement by the four columns A, along which the table C slides. 
It will thus be seen that, as the table approaches the top plate B, the goods, 
which are carried up by the table, will ultimately come in contact with the 
top plate, and any further upward movement of the table will result in 
pressing the goods more closely together. This is really the sole object of 
the apparatus; but while the operation of pressing is proceeding, it is 
necessary that the material that is being pressed should be kept securely 
in position while the table is rising to the desired height, after which the 
covering is adjusted and stitched preparatory to placing on the binding 
hoops or ropes. When the bale is finished, the exhaust valve L is opened, 
and the weight of the bale, together with the bottom plate or table and 
the ram, expels the water through the 2-in. bore exhaust pipe J. A turnkey 
is provided by means of which valves K and L may be opened or closed 
at will by one of the attendants. Assuming that a bale has just been 
packed, we shall endeavour to give a description of the various operations 
that take place for each bale. To begin with, preparations must be made 
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for the removal of the bale already in the press. It is evident that the 
table will now be in the highest position necessary for that particular bale. 
It is therefore essential to lower it to about the level indicated in Figs. 112 
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and 113, when valve L is closed, so that the packed bale may be rolled out 
on to the floor. Immediately the bale is removed, valve L is again opened 
to the exhaust, and the table is now allowed to fall into the most satisfactory 
position—perhaps to the lowest position, shown in Fig. 114—ready for 
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the material for the next bale. In Fig. 114 it will be seen that the vertical 
bars M, which are used for keeping the material in position, are in their 
highest positions, with the balance weights N resting on the top of the 
upper plate. By means of a small hook which is inserted successively into 
each bar, the bars are pulled down until their lower ends pass through 
slots O in table C, as shown in Figs. 112 and 113. They are then capable 
of being moved towards or from the centre of the table, within certain 
limits, and kept in their position by means of T-shaped keys, and a 
“ cutter ” inserted in the slots O according to the desired width of the bale. 
The bars are moved in or out in the top plate by means of cams (one for 
each bar) situated on shaft P, through the medium of the hand-wheel Q 
on the shaft R1, worms R, and segment wheels 8. A jute wrapper of 
sufficient dimensions is now laid on the table, and the required quantity of 
goods placed thereon, the sides of the pieces generally being placed against 
the bars M; then a top wrapper is added, usually at right angles to the 
bottom one. Valve K is then opened to the pressure from the pumps; the 
table and contents begin to rise, and pressure is applied immediately the 
goods come into contact with the top plate. The bars M keep the material 
from falling over, or from being squeezed out at the side during the time 
that pressure is being applied and the table is rismg. As soon as the 
required pressure per square inch is obtained, the pumps are stopped, and 
the valves K and L are closed ; then bars M are released in the top plate 
and withdrawn from the slots O in the table, and raised to their highest 
position as indicated in Fig. 114. The table, however, is kept up until the 
bale is packed. When the vertical bars have been raised clear of the bale, 
the jute wrappers are arranged to cover the material completely, and are 
stitched up at the four sides so as to form a perfect covering. All is then 
ready for binding the bales either with ropes or with hoops. Ropes are often 
used for light material, and for light bales packed under a low pressure ; 
but for light and heavy bales packed under high pressure, hoops are more 
generally used. Slots are provided in both the top plate and the table 
(the slots in the latter bemg marked T in Fig. 117) to facilitate the entering - 
of the ropes or hoops under and over the bale. If hoops are used, they are 
cut according to the girth of the packed bale. — 

Enlarged views of the steel cylinder, plunger and table, and also the 
plan and elevation of a similar table, are shown in Figs. 118, 119 and 120; 
in all cases the lettermg agrees with that in the complete views. ‘The | 
essential apparatus for rope binding or roping is illustrated in Figs. 119 
and 120. The rope is shown partly encircling the grooved pulley U on the 
rod V, and then caught by the hook W, which slides along the shaft X to 
any desired position. A long groove in the shaft X and a projecting feather 
in the hook W permits of this movement, and also allows the hook to be 
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carried round by the shaft. The rope is passed round the bale, the strands 
unwound for about 12 in., and tied into what is termed a “rose” or 
“crown” knot. This end is then cast in a slip knot round the main part 
of the rope, and the latter looped round the hook W. The shaft X is then 
rotated by means of a handle or box key, when the ‘hook W carries the 
rope round the shaft and tightens up the part that is encircling the bale. 
The bar V and guide pulley U may be moved into different positions, and » 
held securely in any of them, accord- 
ing to the width of the bale, by 
means of pawls Y and racks Z. The 
rope is then cut, the strands un- 
twisted close up to the first knot, 
and a further ‘“‘ crown” knot formed 
upon the end to prevent it from 
slipping through the first knot—the 
end is thus securely fastened. This 
process is used for light bales, but 
for most purposes, and invariably 
for the export trade, the general 
method of fastening the bale is by 
means of the parts illustrated in 
Fig. 121, where A is a looped end 
of the hoop iron, B is the buckle, 
and © the pin. Both ends of the 
hoop A are bent, but one end only 
is shown in the figure. When the 
table has been raised sufficiently 
high, and the necessary pressure 
obtained, the pumps are stopped and 
the valve K is closed. Then one end 
of the hoop is passed under the bale 
along one of the slots T; brought — 
over the top of the bale along a 
similar slot; the bent end passed through the opening of the buckle, 
and a pin inserted into the loop or bend. With the aid of a short 
stiff lever the other looped end of the hoop is drawn forward until 
the loop may be inserted into the hole of the buckle, and another pin 
inserted. When both pins are fixed, the connection between the pins, buckle 
and the two bent ends of the hoop is similar in end elevation to the middle 
illustration of Fig. 121, while the appearance in the front is shown by the 
illustration on the right. As soon as the pins have been placed in position, 
the valve L of the exhaust pipe J, Fig. 112, is opened and the table begins 
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to fall, as already mentioned. The bale, beimg now free from pressure, 
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expands slightly, and thus causes the two ends of the hoop A, Fig. 121, to 
draw the pins C firmly against the buckle B, and in this manner provide 


an efficient grip. If there is any danger of the wrapping being damaged 
by the bent portion of the hoop, and by the buckle, all these parts are 
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wrapped by a small piece of jute cloth. The general appearance of the bale 
when all is complete is illustrated in Fig. 120, which shows the bale, 
encircled with two hoops, between the table and the top plate. 

For very large and heavily pressed bales it is often found necessary or 
advisable to introduce three such hoops as those shown in Figs. 120 and 
121, and sometimes to use a broader and heavier type of hoop iron. 

As already mentioned, the approximate girth of the compressed bale is 
first roughly measured or estimated, and then the required number of 
hoops of the correct length is cut by a simple apparatus similar to that 
illustrated in elevation and plan in Figs. 122 and 123. This instrument is 
termed a hoop cutter, and its construction needs little explanation. The 
essential parts are the fixed and moving knives A and B, and their supports 
Cand D. The knives, acting as a pair of strong shears, sever the hoop E 


Fig. 121. 


at the desired point. The moving arm D is fulcrumed at F, and is controlled 
by the hand-lever G through the links H. The lever G is fulcrumed at J 
at the end of the suitably shaped support K. The downward movement 
of the handle G will evidently enable the knife B to cut the hoop iron E 
into suitable lengths ready to be bent at the ends to the form illustrated 
in Fig. 121, or to be punched with holes as the practice of the particular place 
demands. 

When hoops were first introduced for binding press-packed bales, two 
circular holes were stamped or punched into each end of the hoop as shown 
at L, Fig. 124. The bands were then passed round the bale, and the ends 
arranged to overlap so that the holes in one end of each hoop coincided 
with the holes in the other end. Two rivets were then inserted into the 
holes of the overlapping parts, and the whole riveted together. This was 
a tedious process, besides being productive of a somewhat insecure and 
dangerous joint ; but it is still practised in some districts. 

An improved method of fastening consisted of first punching oblong 
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holes or slots, similar to those illustrated in the ends of the two hoops M, 
Fig. 124. This was done by a simple arrangement of levers like a pair of 
large nut-crackers; one arm, however, being fixed to a suitable block, 
while the other was forced downwards to punch the hole. Suitably shaped 
dies were fixed in the two arms near the common fulcrum ; the hoop was 
inserted between the dies, and the holes punched out by forcing the moving 
arm downwards. The hoop was then passed round the bale so that the 
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punched ends overlapped with the holes again coincident. Small locking 
studs N were then inserted with their longer sides parallel to the length 
of the hoop as shown in the extreme left-hand hole in M. The studs, 
after being thus entered, were turned one quarter round as at P to prevent 
them from slipping out. The completed hoop then presented an appearance 
similar to that illustrated at O. As soon as the pressure of the press was 
removed, the bale expanded, drew the ends of the hoop in opposite direc- 
tions, diminished the apparent size of the hole, and thus locked the whole 
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securely together. Q and R are plans of the studs, while N and P show 
respectively the position when entering and the position when locked. 

The modern method of preparing the ends of the hoops for joining up is, 
however, a great advance upon either of the two systems just described. 


Both of these clearly weaken the 
hoop at the punched parts, and 
throw practically all the stress upon 
the rivets or studs. By avoiding 
the operation of punching holes, a 
narrower, thinner and lighter hoop 
may be used for any particular 
kind of bale. 

Figs. 125 to 128 inclusive illus- 
trate a type of hoop bender in 
general use. Figs. 125 and 126 show 
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the positions of the parts when the 

hoop end is bent; Fig. 127 shows the positions before any bending takes place ; 
and Fig. 128 indicates the positions of the chief parts of the machine when 
the bent hoop has just been removed. In Figs. 126 and 127 the whole of the 
framework, as well as the handle, is shown in dotted lines. The handle A 
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must be in the position indicated in Fig. 127 at the beginning of the opera- 
tion. Thus, with the handle A turned to this position, the hoop B is placed 
in the guide C, under the lock-pin D, over bending bar E, and pushed to 
the extreme right until it abuts against the framework as shown by the 
heavy black line. The bending bar E forms part of the boss of the handle 
A, and, consequently, rotates with it. It is shown in Fig. 127 in its lowest 
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position, and holding the sliding block F to the left by means of pressure 
on the right-hand slope of the vertical projection G. The spring H on the 
pin J is therefore now compressed between the fixed support K and the 
sliding piece F, and is ready to move the latter to the right immediately 
the bending bar E begins to withdraw its pressure. As the handle A is 
being turned counter-clockwise, the bending bar E and the sliding piece 
F move in unison until the latter reaches the position shown in Fig. 126— 
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Fig. 126. 


that is, when the highest point G of the sliding piece F is practically under 
the lock-pin D—a position which is determined by the extent of the gap L. 
Any further counter-clockwise movement of the handle A, which is possible, 
causes the bending bar E to carry the right-hand end of the hoop B round 
the lock-pin D and to impart a suitable bend to the hoop B for the purposes 
already described (see Fig. 121). Both parts of the hoop B are pressed 
together between the bending bar E and the left-hand slope of G, as shown 
in Fig. 126. 

When the operation has been so far completed, the bent portion of the 
hoop is held fast by the parts D and E ; to effect a rapid and easy removal 
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of the hoop B it is essential, not only to rotate the handle A clockwise until 
the bending bar E appears to the right of the pin D, but also to withdraw 
the latter bodily from its present position. It will be seen from Fig. 125 
that the lock-pin D extends the full width of the machine, and that at a 
certain point it carries a small collar M, which is controlled by the forked 
arms N of the lever O fulcrumed at P. In Fig. 125 this lever O is shown in 
contact with the side of the hoop guide, being maintained in this position 

by the pressure of the laminated springs Q (a strong spiral spring is often 
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used between the lever O and the fixture R to answer the same purpose) ; 
and at the same time the peculiarly shaped cam S has its narrowest part 
T in contact with the part U of the sliding piece V mounted on the lever O, 
while the part W of the sliding piece V is by spring agency pressed against 
the obliquely curved face of the cam 8. The latter is rotated with the 
boss upon which the handle A is fixed. If, therefore, the handle A be turned 
clockwise through 180°, the bending bar E will be placed to the right 
of the pin D ; but during this rotation of 180° the cam S will have assumed 
the position illustrated in Fig. 128, and in doing this, its obliquely curved 
face, acting on the part W of the sliding piece V, will have gradually 
pushed the lever O backwards. By this means 
the fork N will, through the collar M, with- 
draw the lock-pin D to the position shown, 
when the bent hoop may be easily removed 
from the machine. There are thus three main 
positions of the handle A : first, when the hoop 
is entered as in Fig. 127; second, when the 
hoop is bent as in Figs. 125 and 126; and third, .« 
when the hoop is removed. This last position Fic. 128. 
of the handle A is diametrically opposite to 
that which it occupies in Fig. 126, and, although’ not shown, will be readily 
imagined by anyone interested. Finally, the hoop guide C may turn slightly 
upon the centre X, Figs. 126 and 127, so that its extreme right-hand end 
may drop to the level of the sliding block F when the bending bar E is 
exerting its downward pressure on the hoop B as illustrated in Fig. 126. 
Hypravutic Pumps.—In order to apply the heavy pressures required 
for the hydraulic presses in general use for packing purposes, hydraulic 
pumps of heavy and substantial construction are essential. Pumps for 
this purpose are usually of the plunger type, arranged either vertically or 
horizontally, the former being the more common arrangement. Until 
recently, most of the pumps were driven either by belt or by ropes, but now 
many of them are driven directly from individual motors. In some cases 
double-acting, steam-driven, horizontal piston pumps are used, but the 
vertical plunger type is almost invariably adopted at the present time in 
sets of 3, 4, 6 or 8 barrels, according to the supply and the maximum 
pressure desired. If the pumps consist of three barrels, the different 
cranks, by which the plungers are actuated, are set 120° apart upon the 
crankshaft, in order that the delivery of water to the presses may be 
practically continuous ; if four barrels are used the cranks and plungers 
are in pairs, the cranks of each pair being 180° removed, and the four 
cranks thus set 90° apart. Six barrels are arranged in three pairs, 120° 
apart, each pair being again 180° removed ; while eight barrels are arranged 
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in four pairs 90° apart, or a crank for every 45° of the revolution of the 
crankshaft. 
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Figs. 129 to 132 show various views of a modern eight-barrel installa- 
tion of pumps, made by Messrs. Urquhart Lindsay & Robertson Orchar, 
Ltd., Dundee. The pumps are of the vertical plunger type, and arranged 
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to give a maximum pressure of three tons per square inch. Figs 129 and 
130 indicate the general arrangement of the eight plungers, the eight con- 
necting arms for the plungers 
numbered | to 8 inclusive, 
the tank A, and the method 
of driving by means of a belt. 
It is, of course, understood 
that any other type of drive, 
mechanical or electrical, may 
be fitted to the pumps. In 
Fig. 130 the crankshaft is 
omitted, as shown by the 
broken ends near the bearings, 
in order to show up more 
clearly the other parts of the 
pumps; and for similar reasons 
a stay rod is omitted from the 
upper portion of Fig. 129. 
Plungers 1 and 2, Fig. 129, 
are 5 in. in diameter; they 
are capable of supplying pres- 
sure up to 15 cwt. per square 
inch, at which pressure the 
safety valve B would be lifted 
if no other arrangements were 
made. A little before this 
pressure is reached, however, 
say from 12 to 14 cwt., 
plungers 1 and 2 are auto- 
matically cut out, and plungers 
3 and 4, which are capable of 
supplying pressure up to 30 
cwt. per square inch, are 
brought into action. These 
plungers are 34 in. in diameter, 
and augment the pressure up 
to 26 or 28 cwt., when they, | 
in turn, are automatically cut 
out. Finally, plungers 5, 6, 
7 and 8, which are 21 in. in diameter, continue to augment the 
pressure up to a maximum of 60 cwt., or 3 tons per square inch. 
The safety valve B is then opened, and permits the excess water 
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to return to the tank through the pipe C. All plunger chambers D 
are necessarily connected to the tank or reservoir A, and to the main 
delivery pipe E, from which a delivery pipe F, 14-in. bore, conducts the 
water to the packing presses. G is a return or discharge pipe, of 2-in. 
diameter, through which the water returns from the presses to the tank ; 
the overflow pipe H is connected with the drain pipe. All the plungers 
have a stroke of 4 in., and 
make about 70 strokes per 
minute. They are actuated by 
crankshaft J, the latter receiv- 
ing its motion from pulleys K 
through spur pinion L and 
wheel M of 20 and 88 teeth 
respectively. 

Before discussing the ar- 
rangement of the valves and 
levers employed for the cut- 
ting out of the lower pressure 
plungers, and the automatic 
increase up to the maximum 
pressure, it will be desirable to 
refer briefly to Figs. 131 and 
eee -_ 132, which show respectively a 
fa a3 Ne fad WARS partial sectional elevation about 
ial plunger No. 1, and an elevation 
of the low-pressure end of 
the pumps—that is, the part 
farthest removed from the driv- 
ing end. In Fig. 131, plunger 
No. 1 is represented at the top 
of its stroke. 

The tank A is a substantial 
casting, and is rigidly fixed to 
the floor, in order that the 
standards N and. the other 
parts of the superstructure may be as free as possible from vibration. 
A special formation of the central portion of the upper cover of the 
tank is necessary, and heavy long bolts are provided (only one is 
shown in the figure) so that the very considerable upward thrust 
of the crank J may be successfully resisted. Stuffing-boxes for the 
proper packing of the plunger, and bushes for its guidance, are pro- 
vided at O and P respectively. Q is the suction pipe, reaching nearly 
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to the base of the tank; R is the inlet valve, and S the delivery valve ; 
and EK and F are the delivery pipes. The rod T passes up the centre of the 
suction tube Q, and is so controlled by a valve lever above, that, when the 
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above-mentioned pressure of 12 to 14 ewt. is reached, it is raised into 
contact with the valve R, and lifts the latter and keeps it raised so long as 
the pressure exceeds the above-mentioned limit. Under such conditions 
the water is simply withdrawn by the corresponding plunger, and forced 
back again into the tank, but not through the delivery pipe ; in this way 
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plungers 1 and 2, and afterwards 3 and 4, are cut out from the service 
when their maximum pressures have been reached, or rather when their 
cut-out pressures are reached. In order to follow how this is accomplished 
reference must be made to all four figures. From Fig. 132 it will be seen 
that the safety valve B is under the control of a simple lever U and weight 
V. The pressure gauge W is in line with the valve B, but it is situated at 
the other extreme end of the delivery pipe E, Fig. 129. The weight V is 
alone sufficient for the pressure of 15 cwt. per sq. in.—the absolute maximum 
of plungers 1 and 2. When the working maximum is reached, however, 
_ the lever U must be further loaded to resist the higher pressures, and this 
is done in the following manner: A safety valve lever X is situated midway 
between these plungers, Figs. 129, 130 and 131, and is weighted at Y through 
a link and lever connection to give the necessary pressure to the valve Z. 
The lever X is also connected above by its free or outer end to an equal 
armed lever 9, Figs. 129 and 130, which carries at its free end a heavy 
weight 10; this weight occupies a position immediately above, and en- 
circles a projecting portion of the safety valve weight V. As the pressure 
reaches the predetermined limit, the valve Z raises the lever X and the 
weight Y until the weight 10 falls sufficiently to rest upon the weight V, 
and so increases the load upon the safety valve B for higher pressures. At 
the same time the connecting rod 11, Figs. 130 and 132, raises both valve 
rods T, Fig. 131, and places both inlet valves R temporarily out of action 
as far as plungers 1 and 2 are concerned. Ina similar manner, the plungers 
3 and 4 are placed out of action temporarily through the valve 12, lever 13, 
weight 14, and connecting rod 15; and the pressure obtained by the weight 
16 is therefore added to that of the weights V and 10 and to the safety 
valve B through the lever 17 and link 18. 

In order that the maximum pressure upon the safety valve B may be 
accurately adjusted, or, in order that the safety valve B may act a little 
before the maximum pressure of 60 cwt. is reached, a counterpoise lever 
and weight, 19 and 20, are provided, which come into action immediately 
the weight 16 falls sufficiently to bring the slotted link 21 into contact 
with the end of the lever 19. After the set-screw 22 is clear of the upward 
stop 23, adjustment of the weight 20 may be made to the maximum pressure 
desired, as indicated by the gauge W. In many cases pumps are worked 
without a pressure gauge, the belt itself acting as a pretty safe regulator by 
slipping before any dangerous pressure can be reached. Of course, such a 
method of working would be quite unsafe if the belt were able to transmit 
sufficient power to exceed the 60 cwt. per sq. in. without slipping. Man- 
holes 24, Fig. 129, are provided at each end of the tank for easy access 
for erection and for cleaning purposes. 

Messrs Charles Parker, Sons & Co., Dundee, recently absorbed in the 
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firm of Messrs Urquhart Lindsay & Robertson Orchar, Ltd., introduce a 
rather unique system of mechanism into their hydraulic pumps ; illustra- 
tions of these pumps appear in Figs. 133 to 135. Fig. 133 is a view of 
the complete pumps; Fig. 134 is an elevation of one plunger with the end 
frame and gearing ; and Fig. 135 is the right-hand elevation of Fig. 133. It 
is interesting to note that this firm supplied the first set of pumps for the jute 
industry in Calcutta about the year 1870, and that these pumps are still in 
use. The pumps may be driven by a motor if desired, but in the illustration 
they are shown provided with driving pulleys A on shaft B. These pulleys 
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Fig. 133. 


-are 38 in. in diameter and 8 in. broad, and are usually run at 240 
revolutions per minute. On the other end of shaft B is a pinion C 
which gears with the large wheel D on the crankshaft EK. Wheels C 
and D are illustrated with straight teeth, and although some firms 
still adopt this type it is more usual to supply double helical wheels with 
these pumps. 

The machines are made with any practical number of plungers, the one 
illustrated in Fig. 133 showing eight, and numbered 1, 2, 3, 4, 5, 6, 7, 8. 
The plunger rods are placed on the crankshaft E in the order shown on the 
circle in the upper part of Fig. 134, A reference to the pumps ilustrated 
in Fig. 130 will show that similarly sized plungers are side by side, but 
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in the present example similarly sized plungers are four places removed ; 
again, the cranks are diametrically opposite to each other on the shaft KH, 
thus minimising the torsional stress. 

A system of cutting out certain plungers at definite pressures also obtains 
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in the present example. The safety valve, which opens should a pressure 
of 50 ewt. per square inch be reached, is at the driving pulley side of the 
pumps, but it is very similar to the parts illustrated in Fig. 135, which are 
for cutting out the pumps in pairs and successively at 5, 10 and 20 ewt. per 
square inch. The following table gives the particulars with regard to this 
work : 
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| Number of Size of Disengaging Maximum or 
Plungers. Pumps. Pressure. Relieving Pressure. 


1 and 5 34 in. 5 cwt. per sq. in. 

at 23 ,, ORs aces: 

3 29 7 24 oe 20 2” ” ee 

4-4, 8 13 ,, ts 50 cwt. per sq. in. 


It will thus be seen that the cutting off is performed at three stages as 
compared with two in the pumps illustrated in Figs. 129 to 132, but a 
similar arrangement to the latter may be introduced if desired. 

The actual working of the pumps is practically the same in both cases, 
so it is only necessary to describe the mechanism for cutting out the various 
pairs at the proper pressures. A pressure gauge IF’, with suitable fittings 
and connections, is supplied, but in many cases this indicator is not con- 
sulted. 

When the pumps are in work, the valve Zin valve seat G is kept closed 
while the pressure is within the prescribed limits by the main lever H, ful- 
crumed at J in bracket K, and the weights L and M onrod N. The move- 
ments of the lever H are restricted by the slot in the bracket O, the latter 
being so adjusted that the lever H touches the top of the slot before the 
flanged plate P reaches the bracket Q, otherwise it is clear that the bracket 
would suffer ; the lower part of the lever H, when in its lowest position, is 
nearly half an inch from the bottom of the slot. 

Situated almost centrally on the main lever H is a stud R upon eich 
is supported a link 8. The lower end of the latter is attached to the lever 
T, fulcrumed on a rod U which extends to the other end of the frame. 
Two sets of levers V, three in each set, are fixed to the same rod U, and 
near, respectively, pumps 1, 2, 3 and 5, 6, 7: numbers 4 and 8 do not require 
these parts. From each lever V depends a rod W which passes through a 
hole in its corresponding trigger lever X, fulerumed on a pin Y. Three of 
these trigger levers X belonging to pumps 1, 2, 3 are shown in elevation 
in Fig. 135 in stipple, line and solid black respectively ; in the pumps, 
however, the brackets which support the pins Y are angled according to 
requirements. The other set of three trigger rods for pumps 5, 6 and 7 
are identical with those shown. 

Kach trigger lever X is weighted at its end X! and has, therefore, a 
tendency to rotate clockwise, as viewed in Fig. 135. Nuts W1 on rod W, 
however, prevent this clockwise movement of lever X until such time as 
the rod W is raised through the action of valve Z in the valve seat G. 
The suction rod, with its nuts 9, rises every stroke to admit water from the 
cistern 10, and returns again to its lowest position until the pressure reaches 
5 ewt. per sq. in. At this pressure the lever H, link 8, levers T and V, 
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rod W, and nuts W! are also raised, and the latter thus allows the weighted 
end X! to rotate the lever X and so place the end of its vertical arm under 
the nut 9. This movement simultaneously places the vertical arm of the 
next or lined lever X in the position at present occupied in Fig. 135 by the 
stippled vertical arm, and also brings the vertical arm of the black lever 
to the position at present occupied by the lined lever. So long as the 
pressure keeps between 5 and 10 cwt. per sq. in., the parts are kept in 
these positions, and hence the two 34-in. plungers, Nos. | and 5, are cut 
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out because the vertical arm of the stippled lever X prevents the suction 
rod and nuts 9 from falling. 

When the pressure reaches 10 cwt. per sq. in., the second or lined lever 
X is liberated by the upward movement of its own rod W and nuts W}, 
and hence the upper end of the vertical arm of the lined trigger lever X 
slips under the nuts 9 of the suction rods of the 23-in. plungers, Nos. 2 and 
6, and these are therefore cut out. Similarly, at 20 cwt. per sq. in. the 
vertical arm of the third or black trigger lever X slips under its nut and 
cuts out the 24-in. plungers, Nos. 3 and 7. Finally, when the pressure 
reaches 50 cwt. per sq. in., the safety valve near the driving pulleys in 
Fig. 133 is opened and the water flows back into the cistern 10, 
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A counterbalance lever 11 is also fulerumed at U, and carries a rod 12 
with similar weights to L and M. The force for the initial pressure is 
obtaimed by the weights of the lever H and rod N minus the force due to 
the counterbalance lever 11 and its weights. When the lever H is raised 
at a pressure of 5 cwt. per sq. in., the first cut-out takes place. When the 
pressure reaches 10 cwt. per sq. in., the lever H rises still further until the 
nuts 13 on rod N pass through the hole in bracket 14 and thus lift the two 
large weights and the single small weight from their cup base to float 
with the rod N. In a similar manner, the rod N is still further raised 
until the boss 15 passes through the hole in bracket 16 to carry the four 
large and two small weights for the higher pressures. 

As already mentioned, the long and wide pieces intended for use in 
the linoleum industry are not packed in the usual way adopted for ordinary 
narrow or folded goods, but are rolled full width on wooden foundations 
and then covered separately by a sheet. Several of these rolls are shown 
in Fig. 136 ready for being dispatched to the linoleum works. 


CHAPTER X 
BAG OR SACK CUTTING FRAMES AND MACHINES 


Bac or Sack Maxrne.—Besides the large quantity of jute piece-goods 
that is used in both the natural and dyed states, there is an enormous ~ 
quantity of all the typical plain and twilled jute fabrics made up into sacks 
and bags of various kinds and sizes. These vary in an almost infinite 
variety from the small bags for ore and other heavy substances to large 
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wool packs. A moderate quantity of the smaller sizes of these bags is 
almost completely formed in the loom, as explained and illustrated in 
Textile Design: Pure and Applied, pp. 329 to 336, but by far the larger 
proportion is made by cutting up the woven pieces into definite lengths 
of cloth according to the size of the bag required, and then completing 
its form by sewing the bottom and side, or the top and sides, by one or 
other of the various sack-sewing machines. 

The bags made by circular weaving may have something to commend 
them, especially the linen and cotton ones that are used for pillows, cash 
bags, small bags for flour, etc., but, in addition to the complications that 
arise in the weaving of these articles, there is the increased difficulty of 
finishing them—a difficulty which does not arise in the finishing of piece- 
goods intended to be used for the production of similar articles. 

After the cloth has been finished, the first operation in the making of a 
bag from piece-goods is clearly that of cutting the cloth into the proper 
lengths—an operation which may be done either by hand or by machine. 
Power sack-cutting machines cut off the desired lengths of cloth quickly, 
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but some of these machines treat only one piece at a time ; in all the hand- 
cutting machines, any number of pieces, up to nine or even more, may be 
cut at one stroke. One method of 
measuring off and cutting sack lengths 
has already been mentioned incidentally 
in connection with the description of 
lapping machines, but one of the general 
methods of cutting by hand is that 
referred to above, and is performed on 
an apparatus similar to that illustrated 
- in Figs. 137, 138 and 139. Figs 137 and 
138 respectively are complete views of 
the apparatus in elevation and plan, and 
Fig. 139 is an enlarged view of the end 
of the table and the chief parts for 
cutting the several layers of cloth. The 
finished pieces are usually brought in a 
loosely folded condition and dropped on 
the floor immediately under the guide 
rollers A. The end of each piece in 
succession is taken over its own guide 
roller A, under the pressing roller C of 
table B, under the knife support and 
guide D, and laid on the table. In 
Fig. 137 six pieces are shown in position, 
and the arrows immediately above the 
guide rollers A show the direction in 
which the cloth is taken. By the time 
the ends reach the pressing roller C there 
will clearly be six thicknesses of cloth to 
pass between the table and the knife 
guide D. The ends of the several pieces 
are now brought into line with each 
other, and ultimately into close contact 
with the adjustable stop pieces EH. One 
or two boards of the table, near the knife 
support D, may also be adjusted, so that 
with this double adjustment provision is 
made for practically all lengths of cloth required for different bags. The ad- 
justment for small variations in length is usually made by the parts E which 
provide the simplest and most convenient means. In some cases paper- 
lined pieces require to be cut ; when this is the case the combined materials 
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are made into rolls F, Fig. 137, and are supported from the framework by 
the suspending irons G. ‘These rolls are very heavy, and seldom more than 
three rolls are treated at a time. Again, sacking and hessian cloths are 
sometimes tarred together for making strong sugar bags; the combined 
fabrics are then usually formed into rolls and treated as shown at F. The 
degree of stretching in the two combined pieces is more uniform than that 
of cloth and paper, and the latter, when joined to cloth, is inclined to crack 
and split. In order to minimise the danger of splitting, special crimpled 
paper is now used. This paper yields even more than the cloth, and hence 
broken paper is rarely met with when such paper is used. Occasionally 
three pieces are tarred together for special purposes. In every case, how- 


Fig. 139. 


ever, all the pieces to be cut are passed under roller C as stated, and when 
the proper distance between D and H, Fig. 137, is obtained, the pieces 
are ready to be cut. 

The cutting apparatus is more clearly illustrated in Fig. 139, although 
it is well to consider all the three figures when following the description. 
The knife support D is fulerumed at H, Fig. 139, and its opposite end J 
is attached to rod K. This rod is in turn connected flexibly at L to the 
lever M. The latter oscillates freely upon pin O, and is guided in its 
vertical movement by staple P, which encircles rod K. The weight Q 
provides a counterpoise sufficient to keep all parts in the position shown’ 
during the time that the ends of the pieces are being drawn forward, and 
to return the knife guide D to its present position after each cutting opera- 
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tion. A long slot R is formed in the side of the support D to provide a 
free movement for the fulcrum pin § of the knife holder T: The knife holder 
is attached to the long handle U, whereas the knife V is fixed adjustably 
in the holder T, and passes through a vertical slot in the carrier’ D until 
the cutting part W projects below. As previously stated, the group of 
pieces lies on the top of the table but under part D. Immediately under 
D a long slot is formed in the table in the same vertical plane as the slot 
in D; this slot is for the passage of the lower end W of the knife V W. 

Two men are required at this frame, one at each side. They first draw 
the ends of the pieces forward until they touch the stop pieces H, Figs.137 
and 138; then the chief operator or cutter draws handle U, Fig. 139, forward 
until knife VW is near the pm Y; he then presses down treadle M, by 
means of an auxiliary and more convenient treadle placed at right angles 
to M, until part D reaches the cloth. The support D is meantime guided 
to its proper position by the pin Y entering the corresponding slot Z. The 
downward movement of treadle M causes the pieces to be gripped firmly 
between the table and the support D, and when they are thus securely 
held, the cutter pushes handle U forward, when the cutting end W of knife 
V, which is, of course, at this moment in the slot and near Y, severs all the 
cloths at the same time. The operations of drawing forward new lengths, 
depressing treadle M, and cutting the cloths, are quickly performed, and 
the resulting lengths for the bags are practically uniform. In some machines 
or frames the knife W is operated by means of a travelling motor. 

The frames and apparatus illustrated in Figs. 137, 138 and 139, are in 
general use for ordinary sack cutting, and very successful and accurate 
work is done by means of them for most of the ordinary lengths of bags. 
There are, however, some exceptionally: long lengths or cuts required for 
certain classes of bags, and for this type the work is done more easily, and 
perhaps more accurately, on specially long tables. Such a table, with a 
newer and somewhat different equipment, is illustrated in Figs. 140, 141 
and 142. This apparatus was originally provided with change pinions in 
addition to drawing rollers for obtaining the proper length of cloth for the 
bag; but in the modern frame, as illustrated, these pinions have been 
replaced by an index finger and a marking rod. These are shown respect- 
ively at A and B—an enlarged view of the pencil, pencil support, and 
grooved board being illustrated in the detached view in the upper part of 
Fig. 141. The corresponding parts in all these figures are lettered alike. 

The pencil support is fixed on the long rod C, Fig. 140, and the rod is 
attached, as shown, by means of a crank D and connecting rod E to arm F, 
Fig. 141. This arm is secured to the curved lever G fulcrumed at H, 
which is also the fulcrum of the knife support J; as a matter of fact, the 
parts G and H are in one piece, and when the knife support J is out of action 
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its forward end K is kept elevated by the counterpoise weight L. On the 
other hand, when the various layers of cloth are gripped between the table 
P and the knife support JK, the latter is held down firmly by means of 
the hook M, which engages with the 
top of the knife support J. The 
actual operation of cutting is identical 
with that explamed in connection 
with Fig. 139—+.e. the handle N is 
drawn out to the right, then depressed 
so that the cutting knife O may be 
inserted into the slot of the knife 
support and in front of the cloth, and 
then pushed forward until the knife 
has cut the full width of the cloth. 
When the knife support J and the 
lever or arm G are in the position 
indicated in Fig. 141, the pencil B 
will be to the left of the vertical 
position, whereas when the support J 
is lifted the pencil B will be on the 
right of the vertical. Now it is 
evident that if a piece of cloth be on 
the table P and under the marking 
pencil, the pencil B will mark the 
cloth as it is passing the vertical 
position illustrated. The mark thus | 
- made by the pencil, simultaneously 
with the changing of the position of 
the knife support, is afterwards used 
as a guide for the next cut. It will 
be observed that the pencil B and the 
index finger A are in the same straight 
line—a necessary condition for accu- 
rate work. The index finger is held 
firmly, but adjustably, at the extreme 
end of the rod Q, Fig. 142, which is 
é "7 in turn supported on pedestal R. 
see a When the index is accurately ad- 
justed, the rod 4Q is securely locked in position by a nut on the a of 
pedestal R. 
The pieces of cloth, loosely folded or in the rolled state, are placed as 
usual in frames similar to those illustrated in Figs. 137 and 138, and the 
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ends are brought along the table P, Fig. 142, and passed between the 
drawing and delivery rollers Rand 8S. The former rotates in fixed supports, 
and the latter is supported by blocks which slide between suitable guides ; 
the blocks, and therefore the roller S, are pressed towards the bottom roller 
R by means of steel springs, the resistance in which may be regulated by 
screws as illustrated. 

The operations of marking and cutting will probably be better under 
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stood by reference to Fig. 141. - After the cloth has passed between the 
rollers R and 8, the ends are further passed between the table P and the 
knife support K ; the latter is then pressed down so that cutting may take 
place. From what has been said with reference to Figs. 140 and 141, it 1s 
obvious that when the knife support K is depressed to grip the cloth, the 
latter will be marked by the pencil some distance farther back, because of 
the simultaneous movements of the two parts. The handle of the knife is 
then pushed forward in order to cut off the frayed or uneven ends of the 
pieces and thus make all straight. The knife support K is then raised, 
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and the cloth rolled forward until the pencil mark coincides with the point 
of the index finger A, when another length is cut and marked. The actual 
length of cloth required is equal to the distance between d and 0, Fig. 140, 
or between a and c, so that although the end of the cloth is cut immediately 
under a, it is clear that the next cutting-place will be at a point immediately 
under c. The cloth, however, is marked under b; but it must be remem- 
bered that when the cloth is carried forward, the marked place, now under 
b, will be brought to the dex finger A immediately under d, and the cloth 
cut under a. The mark is always brought to the index finger, and the 
cutting takes place to the right of it at a distance equal to d a or be. 

After each operation of cutting, the cloth is carried forward by the 
rollers R and §, and by a cloth apron sheet which rotates with the rollers 
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T and U; the roller R is positively driven by means of the handle V, 
Fig. 142 (the path only is shown-in dotted lines in Fig. 140), and the train 
of wheels W, X and Y. 

The table shown in Fig. 140 is approximately 15 ft. in length, but 
longer tables are supplied when desired. The long tables naturally occupy 
a large amount of floor space, but they have the advantage of being suitable 
for all lengths. When shorter lengths than that illustrated are required, 
the pencil holder B is moved along the rod C, and it may with ease be 
carried to the left of brackets Z when very short lengths are to be cut. 

Although the cutting of bag lengths, like most cutting-out operations, 
would probably have originated in cutting single pieces or lengths of cloth, 
it is not surprising to find—indeed, it is almost natural to expect—that 
the cutting of two or more thicknesses simultaneously would quickly be 
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attempted, and that gradually these thicknesses would be multiplied until 
the maximum number, consistent with accuracy and with ease of mani- 
pulation, would be ultimately obtained. This maximum number may or 
may not yet have been reached, but the very fact of its being possible at 
present to cut ten or more pieces satisfactorily at the same time, for the 
particular purpose of bag making, is probably the reason why the hand 
process of bag cutting still survives, and perhaps predominates, at least in 
this country. At the same time there is a very large number of power 
sack-cutting machines at work, and they may be found in practically all 
countries where bag making is practised to any great extent. 

The original power sack-cutting machines lacked that accuracy which 
is essential for the purpoge, but the gradual evolution of the power machine 
has resulted in the elimination of most, if not all, of its drawbacks. To 
begin with, the greatest drawback was that of irregular lengths ; but now 
there is not much difficulty in turning out, quickly and uniformly, bag 
lengths of any dimension. As now made, the machine is suitable for 
almost all kinds of cutting. 

Figs. 143 to 150 inclusive illustrate the chief or essential parts of many 
types of power sack-cutting machines, the machine shown being that made 
by Messrs. Charles Parker, Sons & Co., Dundee (Messrs Urquhart Lindsay & 
Robertson Orchar, Ltd.). The general appearance of the machine when 
in action is illustrated in Figs. 143 and 144, which show, respectively, the 
pulley side and opposite side of the machine. These reproductions may be 
referred to by the reader when he is studying the line drawings, of which 
Fig. 145 is an elevation of the delivery side of the machine, where the 
cloth, or at least the severed lengths, are delivered. Fig. 146 is an elevation 
of the driving end of the machine, and Fig. 147 is an elevation of the 
opposite end. The remaining figures deal more or less fully with various 
details of the mechanism. When driven by belt, which has been the method 
up to the present, the machine is put in and out of action by the usual fast 
and loose pulleys, A and B, of 22} in. diameter, Figs. 145 and 146, and from 
the former of which the motion is transferred to gearing on both sides of 
the machine. Consider first the driving of the measuring drum or roller C. 
A pinion D of 49 teeth, Fig. 146, on the main shaft drives wheel E of 115 
teeth ; this latter wheel is simply a carrier, and transmits the motion to 
the intermediate driven and driver wheels F and G. The former contains 
70 teeth; and the latter, being the change pinion, is of a variable size, 
and imparts the movement to wheel H of 84 teeth on the shaft of the 
measuring roller C, which has a circumference of 42 in. The direction of 
motion is shown clearly by the arrows near the peripheries of the pulley 
and the measuring roller, and the path followed by the cloth is distinctly 
emphasised by the heavy line and by the various arrows. 
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Originally the cloth was drawn forward by means of two rollers, and 
the main or measuring roller was driven negatively by spikes projecting 
into the cloth. In other machines the measuring roller and pressing roller 
draw the cloth forward, while pressure is applied to the cast-iron top roller 
by screws and by india-rubber pads. The cloth is tensioned first by the 
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two rails fixed in the rack-wheel J, by the joint action of which rails any 
required amount of tension may be applied to the cloth. The latter then 
passes over and under two guide rods, then round the measuring roller C, 
under pressing roller K, and is finally guided by the board L through a slot 
(to be explained shortly) in its descent to the floor on the side of the machine 
opposite to that on which it entered. 

The speeds of the wheels D, E and F are constant, but the speed of 
H, and consequently of the measuring roller C, is altered by the size of the 
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change-pinion G. The usual facilities for the accommodation of differently 


sized change-pinions are provided, as shown, by the slotted bracket con- 
centric with wheel E. 
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A normal rate of speed for the pulleys is 70 revs. per min., therefore— 


70xDxG 
a =the revs. per min. of roller C 


Length in inches per minute 
42 in. circumference 


1.€. 70x49xG@ l 
: | 70x84 42 ins.’ 
70 x49xG x 42 
whence Noles ker POY 
[=244.G. 


4 If, therefore, the knife M makes 241 strokes per minute, the number of 
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teeth in any change-pinion G will indicate the length in inches of the cloth 
cut with that pinion in use. 

Now let us consider the method of driving the moving knife M. The 
main or driving shaft passes from the pulley A, Figs. 145 and 146, to the 
other side of the machine, and carries at the far end a spur-wheel N. This 
is the change-wheel for altering the number of strokes per minute of the knife 
M. But this change-wheel N communicates its motion, through a single or 
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carrier wheel O of 45 teeth, to wheel P of 120 teeth on shaft Q. Con- 
sequently, the revolutions of the shaft Q, and therefore the strokes per 
minute of knife M, may be found as follows : | | 


Revs. of pulley x N 


P =revs. per min. of shaft Q, and strokes per min. of 


knife M. 
If N has 42 teeth, then— 
70 x 42 
a = 243 revs. of Q, and strokes per min. of knife M. 


Consequently, if a wheel of 42 teeth be used at N, we see that the desired 
length in inches of the cloth may be obtained by introducing a change- 
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wheel at G, the number of teeth of which is identical with the length in 
inches to be cut. 

When medium and long lengths have to be cut, it is usual to reduce 
the number of cutting strokes per minute to 16} and 12} respectively, by 
introducing smaller wheels at N ; thus— 


70 x 28 : 
Baba =164 strokes of M for medium lengths ; 


70 x21 
120 


Hach tooth in change-wheel G, Figs. 145 and 146, then represents not 
one inch of cloth, but 1} in. for medium-length bags, and 2 in. for long bags. 
This will be evident because the delivery of cloth for any one change-wheel 
G will be constant, whereas the cutting strokes per minute of knife M are 
proportional to the size of the change-wheel N. Thus— 


48: 28: 21, as 244: 164: 12H. 
-, Pinion G for short anit eck in nate to be cut. 
eee medium |, = s f + i. 


” ” long ce) = ” 99 = 2. 


=12+ strokes of M for long lengths. 


These are the wheels that are generally used, and oy cover a wide range ; 
when, however, it becomes necessary to cut to + or } in., other wheels are 
naturally essential, and these are supplied when required. 

On the end of shaft Q, Figs 145 and 147, is fixed a disc R, and studs § 
near the peripheries of these discs enable rods T to be connected to the two 
ends of the moving knife M. When the stud S is approaching, and is 
comparatively near, the full forward position, the cloth is gripped tightly 
so that the cutting may be done efficiently ; and while the knife M and the 
stud § are moving towards the back centre, the severed length of cloth 
drops to the floor. Figs. 146, 147 and 148 will demonstrate clearly how 
these operations are performed. Since the measuring roller C rotates con- 
tinuously while the machine is in motion, it is evident that some means 
must be provided for dealing with the cloth from the time it is gripped to 
the time of its being released—during which limits the actual cutting 
takes place. We may imagine that the cloth in Fig. 146 is still descending 
towards the floor while the grip U, shown in solid black, is moving in unison 
with the knife M towards the other and almost stationary grip V. The 
grips close upon the cloth alittle before the knife M reaches its full forward 
position—indeed, the cloth is securely held in the grips before the knife 
itself reaches the cloth (see Figs. 148 and 149). In the latter figure the cloth, 
representing a 40-in. fabric, is shown by a heavy black line, and the two 
selvages are just in contact with the actual knife-edges W and X. The 
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formation of the moving knife-edge W shows plainly that each separate 
cut proceeds gradually from the two selvages towards the centre of the 
cloth, the latter being kept midway between the frames by disc guides on 
the cloth guide rails. It is obvious, however, that immediately the grips 
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come in contact with each other, Figs. 146 and 148, the descent of the cloth 
below the grips will cease, although it is still being delivered at a constant 
rate by the measuring roller C. During this period, the cloth naturally 
collects between the two boards L and Y, somewhat as indicated in Fig. 
148, the wooden support Z of the grip U closing, for the time being, the 
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opening between the two boards L and Y. When the blocks Z and 2, and 
grip U, which are shown on a large scale in the detached view, are receding 
from the grip V, the lower and temporary support Z of the cloth is clearly 


Fig. 148. 
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withdrawn, and, as a consequence, the collected material drops through 
the slot, and the cloth continues to descend until the grip U again nears the 
full forward position. 

The backward movement of parts U, Z and 2 is positive, but their 
forward movement is negative. Attached to the under side of block 2 are 
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two flat pieces of iron 3, Figs. 148 and 149, one at each side of the machine ; 
each piece 3 is > or < shaped so as to fit corresponding shapes on the frame 
as shown, and thus provide means for keeping them horizontal, and for 
facilitating their to-and-fro sliding movements. To each piece 3 is attached 
a chain 4, Figs. 146 and 148, which passes over a pulley, and is then attached 
to arod 5. A long flat bar 6 is then supported by two springs 7, one on 
each rod 5 at opposite sides of the machine. Immediately behind moving 
knife M a small flat piece of iron 8, Fig. 149, is secured to the knife, and 
projecting about half an inch above its upper surface. As the knife M 
moves backwards, the projections 8 (one at each end of the knife) come in 
contact with the slide pieces 3; consequently, the chains 4, rods 5, bar 6 
and springs 7 are drawn bodily upwards until the knife commences the 
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return stroke. When this happens, the parts 4, 5, 6 and 7 descend in 
keeping with the inward motion of the knife M until the grips U and V 
meet, when the movement of parts 4, 5, 6 and 7 naturally ceases, but the 
knife M continues a little farther forward in order to complete the cutting 
operation. It will be understood that parts 3 and 8, Fig. 149, are not 
joined, and that although part 8 takes parts 3, U, Z and 2, Figs. 146 and 
149, positively in one direction, it has none other than a restraining in- 
fluence upon them when moving in the opposite direction. In order to 
prevent any damage occurring to the edges of the knives when the knife M 
is moving from the forward position, knife V is made to oscillate slightly 
so that knife M may pass without touching it. When the stud § is on the 
front centre, a small cam 9, Fig. 146, on shaft Q acts upon anti-friction 
roller 10, and therefore pushes rod 11 forward ; rod 11 abuts against the 
lower part of V, centred at 12, and thus causes a slight movement of the 
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whole part, thereby effecting the desired clearance between the knives on 
the backward stroke. 

Although in many cases unnecessary, it is very convenient to be able 
to record the number of lengths that are cut, and also to stop the machine 
when this number is reached. Such a motion is attached to this machine, 
and its action will be understood by reference to its plan and elevation in 
Fig. 150. It has been shown that every forward movement of knife M 
cuts a length of cloth, provided there is cloth there to cut, and advantage 
is taken of the movement of the knife, or at least the block which carries 
the knife, for moving the parts that record the number of lengths cut. 
At a convenient point of the part M a small pin 13 is inserted which 
comes in contact with the upturned end of sliding rod 14 as the block M 
approaches the end of its forward stroke. A swinging pawl 15, fulcrumed 
at 16, rests by gravitation in one or other of the recesses of the teeth in 
wheel 17, so that when the rod 14 is pushed by pin 13 just at the end of the 
stroke of M, the pawl 15 moves the wheel 17 one tooth clockwise, and is 
forced back into the next tooth by spring 18 when pin 13 recedes. The 
backward movement of pawl 15 is limited to one tooth of wheel 17 by means 
of projecting pins 19, which are arrested by one of the rod guides 20. The 
rotation of wheel 17 is, therefore, quite simple, but extra parts are necessary if 
the machine is to be stopped when a given number of lengths have been cut. 

Projecting from the face of disc 30 is a pin 21, which, in its present 
position, is just touching the horizontal arm of the bell-crank lever 22, 
fulerumed at 23. The upper end of the vertical arm of this lever occupies 
a position immediately behind one end of lever 24, fulerumed at 25 in the 
set-on bracket 26. The other end of lever 24 is just in touch with the 
set-on handle 27 (shown in section). From the position of the parts it is 
evident that, when wheel 17 (to which disc 30 is clamped) is moved one | 
tooth at the next forward stroke of M, pin 21 will depress slightly the 
horizontal arm of lever 22, and that at the same time the vertical end of 
lever 22 will move lever 24 so that the forward end of the lever will press 
the set-on handle 27 from its recess and cause it to spring to position 28, 
at the other end of the slot, when the belt will naturally be moved to the 
loose pulley B, Fig. 146. A small pin 33 limits the movement of the catch 
end of lever 24, and thus keeps lever 22 in a convenient position. 

The wheel 17, Fig. 150, contains 103 teeth, sufficient to allow a maximum 
of 100 lengths of cloth to be recorded. The numbers on the wheel are 
arranged counter-clockwise, and the zero mark on the wheel is set to the 
pointer 29, whatever number of lengths is to be recorded, Disc 30 is then 
clamped to wheel 17 by hand-screw 31 in such a position that the mark or 
arrow 32 on disc 30 coincides with the number on the wheel which indi- 
cates the number of lengths to be cut. The relative positions of pin 21 
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and arrow 32 upon the disc are such that when the arrow 32 coincides 
with the pointer 29 the pin 21 will act to release the set-on handle. It 
therefore follows that if the arrow 32 be set opposite number 1 on wheel 17, 
as indicated in the drawing, only one length of cloth can be cut before 
automatic stoppage takes place ; if arrow 32 be set opposite No. 60, then 
60 lengths will be cut, and so on. The greatest number is 100; for this 
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number the arrow would be rotated until it coincided with No 100, and at 
this time the pin 21 would be immediately under the end of the horizontal 
arm of bell-crank lever 22, and would obviously have to travel almost a full 
revolution (100 teeth) before it appeared again in its present position and 
ready to knock off at the next stroke. The arrangement is clearly such 
that the pointer 29 always indicates the number of lengths that have been 
cut at any period ; and when the desired number has been reached, that 
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number on the wheel 17 will be arrested opposite pointer 29 in virtue of 
the above described automatic stop-motion. 
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Another important sack and bag cutting machine is that illustrated in 
Fig. 151, and made by Messrs. C. A. Harnden, Ltd., Hyde, near Manchester. 


- 
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The upper illustration shows that the machine is of the multiple-cutting 
kind ; indeed, the pieces of cloth are arranged in precisely the same 
way as those diagrammatically shown in Fig. 137. The lower view in 
Fig. 151 shows the guillotine cutting blade, the bottom fixed blade, and 
the travelling tapes at the delivery side. The group of cloths are drawn 
forward by the grip and rotation of a pair of rollers, and when the necessary 
length has been drawn through, the rollers are separated by means of a 
cam and lever; the pieces are held securely by an automatic clamping 
arrangement while the guillotine blade descends to sever the group of 
lengths, and then the tapes carry forward the severed lengths to make 
room for the next lot. 

The machine is constructed to cut any length up to 120 inches, and 
provision is made for two speeds, the higher speed for the shorter lengths. 
Nine to ten pieces are cut at the same time in the machine illustrated in 
Fig. 151, and the makers claim the high speed of 8000 to 12,000 cut 
lengths per hour. 

Although the stated hand and machine methods of cutting bag lengths 
are available for nearly all kinds, some slight modification is required for 

bags or covers of special shapes, and for 

those made from certain light fabrics. 

Thus it is difficult to cut by the ordinary 

processes some of the very light and 

open fabrics intended for onion and firkin 

covers on account of the threads drawing. 

——— ee These cloths are sometimes cut on a 

B vertical frame by means of a hand-knife, 

which is guided as usual by a slot. The 

piece of cloth is doubled over and over, 

——<——<—<_=— and pinned to two sharp pins—one on 

each side of the vertical slot—and all 

the folds are then pressed together by a 
clamp before they are cut. 

It is sometimes necessary—say for 
cloths intended to cover sides of beef or 
for similar purposes—to cut the cloth 
somewhat similar to A, Fig. 152, where 
one side is longer than the other. It is obviously impossible to 
obtain such shapes by means of the power sack-cuttmg machine as at 
present arranged ; but such cloths may be cut on the machine or frame 
illustrated in Figs. 137 to 142, provided the knife support D is arranged to 
oscillate about its fulerum H until it assumes the desired angle on both 
sides of its present position, and that corresponding slots for the knife 
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be cut across the table at the same angle, or that the part of the table 
containing the slot may be moved from side to side with the knife support. 

Another method of cutting all sizes of bags is to fold the cloth on the 
folding machine illustrated in Figs. 90 to 93 (see pp. 105 to 109), then draw 
the piece on to the cutting table, mark it across at the desired places, arrange 
these marks successively over the slot in the table, and then cut by means of 
a strong hand-knife. Thus the piece may be folded so that three or four 
lengths may be cut as indicated at B and C, Fig. 152, the vertical arrows 
indicating where the several layers are to be cut; the end parts appear to 
be only half the length of the middle ones, on account of being doubled 
over. Diagram D in the same figure shows that if the folded pieces be 
marked on the angle, the irregularly shaped lengths illustrated at A may 
be cut with comparative ease. There are several types of irregularly shaped 
lengths which must be cut by hand. 


CHAPTER XI 
SACK OR BAG SEWING-MACHINES 


Sack or Bac Sewrne.—This very considerable branch of the finishing and 
making-up side of the jute textile industry was, up to about forty years 


ago, performed almost entirely by hand. Gradually, however, the ordinary ~ 


lock-stitch machine was introduced for hemming purposes—that is, for 
stitching in the raw or rough edges of the fabric when these formed the 
mouth of the bag. The same machine was also occasionally used for 
making the seams along the side and bottom of small bags, as well as for 
similar seams of bags made from light-weight cloths. The nature of the 
lock-stitch mechanism, however, prohibits excessive speed, and frequent 
stoppages must be made for changing the shuttle; hence the productive 
capacity of the machine is limited. Although this type of machine sewing 
was a distinct advance on hand-work for several kinds of bags, the type of 
stitch a most desirable one, and the thread strong enough for a great 
number of cases, it was early recognised that some parts of the lock-stitch 
mechanism were not quite suitable for use in what was considered an 
ideal machine for the sack-sewing industry. For some time it was thought 
unlikely that the overhead stitch of the hand-sewer could be satisfactorily 
performed by machine ; but, as on many other occasions, the skill of the 
mechanical inventors has proved equal to the occasion, for it is now possible 
to introduce almost any kind of stitch by mechanical processes. 

It may be taken for granted that up to about forty years ago practically 
all sack sewing was performed by hand labour, and that most of the work 
was of a casual type. The cloth, as at present, was cut up into the required 
lengths at the works of the manufacturer or finisher; these lengths were 
then bundled roughly into lots of 25 or 50, and handed out virtually to all 
and sundry who cared to sew them. Some families—parents and children 
alike—did practically nothing else, and many of the wives of respectable 
tradesmen also took in sewing occasionally in order to augment slightly the 
rather lower earnings of that period. Flax or jute thread, according to the 
kind required, was supplied in sufficient quantity with the cloths; but, 
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since all the sewing was done at home, all needles, thimbles (home-made, 
of leather) and “ palms ” for the protection of the fingers and hands, had 
to be found by the sewer. Payment was naturally made on the piecework 
system, and a strict inspection of all work had to be made to ensure that 
_ the sewing was regular, and that the stitches were of sufficient depth and 
closeness. At the present time, however, hand-sewing forms a very 
insignificant proportion as compared with that done by one or other of 
the different types of sewing-machines, and it is resorted to chiefly for the 
heaviest types of bag for an extra seam alongside of a machine-made 
seam, or for those few cases where it is more convenient to do the work by 
hand than by machine. There are few cases, however, even of the heaviest 
type, that cannot be performed by machinery. 

Jute cloth, as well as cloth of other material, may be made into bags 
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in different ways, and at A, B and C, Fig. 153, are illustrated the three 
chief ways. Of these three, the ones at B and C are usually adopted. 

To simplify the description, we shall assume that the finished bag in 
each illustration is 22 in. wide and 40 in. long. 

In diagram A the length of the bag is formed from the width of the cloth, 
and there is therefore a selvage at the top, and one also at the bottom, and 
no hemming is required ; but the bottom and one side must be seamed. 
If the overhead seam is to be used, the cloth should be about 404 in. in 
width to allow for the roll of this particular seam, otherwise the length of 
the bag would be slightly under 40 in. The width of the bag is formed 
_ by cutting 464 in. from the cloth—44 in., or 22 in. on each side, plus 23 in. 
to permit of a turn-in or lay-in of the cloth at the side where the two edges 
are to be joined for the seam. In many cases a smaller quantity than 
24 in. is allowed for the turn-in. When the bag is to be sewn by the chain- 
stitch the same lay-in allowance would require to be made at the bottom 
as at the sides, and consequently the cloth would require to be 41 in. wide. 
In many cases smaller allowances are made. 
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In diagram B the seam is again shown at the side and at the bottom, 
but there is also a hem at the top. The raw edges are therefore at the top 
and bottom of the bag, while the selvages come together at the side seam. 
The width of the cloth for this type is made twice the width of the bag, 
or 22 in. x 2 =44 in. full, to allow for the roll of the overhead seam, and the 
cloth is cut 40 in. +24 in. =424 in. long or thereabout, to allow for hemming 
at the top and the lay-in at the bottom. If the chain seam be used, then 
the cloth should measure at least 453 in. wide, so as to allow sufficient for 
the lay-in of that type. 

Type C is made from what is termed narrow cloth, the width of which 
is practically the same as that of the bag. Seams are formed up both 
sides after the tops have been hemmed. The cloth is slightly wider than 
the width of the bag if for overhead seam, and the lengths of cloth 
are cut twice the length of the bag plus the allowance for hemming, 
or (40 in. x 2) +24 in. =824 in. This type is obviously more expensive than 
the other types, since narrow cloth is proportionately more expensive to 
weave than wide cloth, and more sewing is also required—two side seams 
as against side and bottom seams in A and B, and hemming as in type B. 
It is almost entirely restricted to narrow, heavy and strong twilled sacks, 
such as are used for coal, Portland cement and the like. Type B is prob- 
ably the most widely used form; it entails the cost of hemming when 

compared with type A, and also requires 

>> slightly more cloth than that form; but it 
makes a stronger bag, since the warp is 

JE the long way of the bag, anda pap that ie 
hemmed at the mouth lasts longer and is 

oF handier than one in which the selvages form 
the mouth. In some cases a thick multiple 

= ¢ :~=thread is sewn in at the mouth of the bag. 
The hem may be formed either by the 


—,, lock-stitch or by what is known as the 
*“ Yankee ” chain seam; but in each case 


e—_________, the ordinary method of turning in the raw 

Fie. 154: edge is the same, that indicated at D, 

Fig. 154, sufficient cloth—say, 14 n.— 

being allowed to provide a hem about 8 in. wide. This is always arranged 
to be on the outside of the bag when the latter is completed. 

When the lock-stitch or the chain-stitch is used for side or other seams, 
however, it is possible to arrange them as desired in one or other of two 
different ways: (a) in which the seam is displayed on the outside of the 
finished bag; (b) in which the seam is turned to the inside of the bag 
when completed. 
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The latter method is probably the more common ; it is slightly easier 
to manipulate the cloth by this method during the stitching process, and, 
since the bag is then turned inside out, the seam is better protected in the 
finished state. These forms are indicated at EH, F and G. The overhead 
machine may produce a practically flat seam, as at H, which is most suitable 
for those cases where the edges of the cloth require to be turned in; but 
where the sewing is to be done on the selvages of narrow cloth, it is much 
firmer if a rolled seam as at J is made. 

Although the lock-stitch machine is deficient in some respects, notably 
that of being a comparatively slow-running machine, it yet possesses one 
outstanding feature which is in itself sufficiently important to form a 
powerful recommendation. As the name of the machine implies, the two 
threads which form the stitch are, when properly united, so perfectly 
interlocked that they cannot be separated, nor can the seam loosen by any 
reasonable amount of ordinary usage. Hence for permanent work, such 
as ordinary hemming, for which such machines are largely used, the lock- 
stitch form is superior to those chain-stitches where the threads are more 
or less imperfectly locked together. When the security of the stitch is of 
secondary importance, the quicker-running machines are more economical 
solely on account of their higher productive capacity. 

All lock-stitch machines have their main features in common, which 
consist of a needle movement by which the top thread is forced through 
the plies of the fabric to be stitched, and a secondary part of this movement 
which causes the needle thread to slacken and to form a loop under the 
fabric, and through this loop the bottom thread is passed. Further, in 
most cases the bottom thread is wound in relatively short lengths upon a 
spool, or in cop form, and placed in a shuttle which is reciprocated either 
horizontally or vertically, and caused to pass bodily through the loop 
formed beneath the fabric by the needle thread and a tension bar. After 
the shuttle with the bottom thread has passed through the loop, the needle 
thread is withdrawn from the plies to the upper side of the fabric, and in 
so doing draws the shuttle thread also partly through the cloth. A perfect 
stitch is formed by so adjusting the tensioning devices which act upon the 
two threads that the interlocking point of the latter remains near the 
middle plane of the fabric. Some lock-stitch machines have no moving 
shuttle, but instead a hook mechanism which carries the loop of the needle 
thread round the spool containing the bottom thread. In this case the 
spool simply rotates axially in its receptacle as the thread is withdrawn 
under tension. All machines are also provided with a feeding mechanism 
by which the cloth is intermittently advanced step by step according to 
the length of the stitch desired. 

The chief parts of one form of lock-stitch machine used extensively 
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for hemming jute bags are illustrated in Figs. 155 to 162 inclusive. All 


such machines for bag sewing are naturally driven by mechanical or electrical 
power, and motion is imparted to the above machine by means of ordinary 
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loose and fast pulleys A and B, Fig. 155, the driving belt being controlled 
by an ordinary belt fork. This illustration is an elevation of the feed side. 


Needle Movement.—The main shaft C 
extends through the machine, and carries 
at the extreme left-hand end a disc D (see 
the enlarged view in Fig. 157); this disc 
imparts the necessary up-and-down move- 
ment positively to the vertical needle bar 
E, Fig. 155, through the medium of a 
crank-pin F and a curved cam-slot in part G, 
to the latter of which Eis fixed. As shaft C 
rotates, the revolutions of pin F cause the 
cam G, Fig. 157, and therefore the needle 
bar E and needle 19, to rise and fall every 
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revolution of the shaft C. This carries the top thread 12 through the 
various layers in the well-known manner, and again returns it to the 


Fig. 158. 


bar E descends, it forces down the lever H, 


top side, clear of the fabric, 
to permit of the work being 
advanced for the next 
stitch. The secondary or 
looping movement of the 
top thread, when on the 
under side of the cloth, is 
controlled by the needle 
bar E and the tension lever 
H, through the extreme 
end of which the top thread 
passes on its way to the 
needle. The lever H passes 
through a slot in the 
needle bar EK, as shown in 
the end elevation in Fig. 
158, and is fulerumed on a 
pin in the machine frame 
or arm, Fig. 155, and its 
rear end is acted upon by 
a strong curved spring J, 
secured to the machine 
arm top. As the needle 
and immediately the latter 


commences to fall it slackens the thread, and continues to do so until the 


needle reaches its lowest position. 


After the needle arrives here, it is 
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raised about + in. to form the loop for the tip of the shuttle. The shuttle 
now enters the loop, and in doing so it pulls the slack thread. The lever 
H then commences to rise again, 
draws the thread tight, and also pulls 
more thread from the bobbin 13. 
As the needle bar E rises, sprng J 
returns lever H to the top position, 
so that the thread may be made taut 
previous to the succeeding stitch. 
An adjustable slotted bar on needle 
bar E, and a slot in the frame, regu- 
late the extent of the upward move- 
ment of lever H. The needle thread 
12 may be drawn from a spool or 
bobbin 13, as indicated in Figs. 155 
Fra. 159. and 156, the latter of which is a plan 
view, or it may be obtamed from 
other similar and convenient sources of supply. It is, however, tensioned 
in this case by passing through the wire eye 14, behind plates 15, through 
eye 16, upwards through eye in lever H, then downwards through eye 17, 
Fig. 158, and guide 18, and finally through the eye of the needle. The 
plates 15, Figs. 155 and 156, are 
spring - fixed on their supporting 
wire, and may be tilted more or 
less in order that the tension on 
the needle thread may be increased 
or decreased as desired. 

Shuttle and Shuttle Movement.— 
For this particular machine the 
under thread is first wound in 
cop form, and then placed in the 
shuttle, four separate views of 
which are shown in Fig. 160. 
Views 20, 22 and 23, the last of 
which is an end elevation of view 
20, show very clearly the method 
of threading, and view 20 shows 
the shuttle or cop lid 24 partly 
open. No. 22 shows the inside of 
the shuttle with the cop in position, 
but with cop lid 24 removed. When threaded, the shuttle is et in the 
shuttle carrier 11, as shown at 25. The relative positions of shuttle and 
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needle are better indicated in elevation and plan in Figs. 158 and 159, as well 
as in the elevation of the delivery side, Fig. 161, and sectional end elevation, 
Fig. 162. The shuttle and shuttle carrier 11 move to right and to left in 
unison with the rising and falling of the needle by means of the following 
gearing. At an intermediate point on the main shaft C, Fig. 161, a bevel 
pinion L gears with and drives an equal bevel pinion N on the vertical 
shaft M, Fig. 162. The latter at its lower end is provided with a crank 
disc and pin 26, which, by means of connecting rod 27, Fig. 155, impart 
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the necessary reciprocating movement to the shuttle carrier as the shaft 
M revolves. Both carrier and shuttle are supported and guided in 
their to-and-fro movements by a slotted guide plate 28 (see Figs. 159 
and 160). 

The cycle of stitching movements is similar to those in most domestic 
lock-stitch machines. When the needle reaches its highest point, as 
indicated in Figs. 155, 158 and 161, the shuttle is at the extreme 
right of its travel, when viewed from the feed side in Fig. 155; and 
correspondingly, when the needle is at its lowest point, the shuttle 
is on the extreme left, with the nose of the shuttle just to the left 
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of the needle, and ready to enter the loop as soon as the latter is 
formed. As the shuttle returns from left to right, the needle thread 12 
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is sufficiently slackened by a slight 
upward movement of the needle to 
allow the tip of the shuttle to pass 
between the thread and the needle, 
as shown at 25 in Fig. 160. Further 
movement of the shuttle to the right 
causes thread 12 to slip along the 
curved point of the shuttle and behind 
it, and ultimately to pass between the 
shuttle and the carrier 11, and then 
to slip round the blunt end of the 
shuttle so that it may be drawn up- 
wards again through the cloth by the 
needle. The times of the different 
movements with relation to a fixed 
point on the rim of the balance wheel 
will be best understood by reference 
to the following table, and to the 
diagram in Fig. 163, which shows a 


complete revolution of that wheel as viewed from the driving end. 


moh = 


10. 


Lk. 
. Tension lever H stops at its highest point, and foot V beginning to move 


. Foot V at highest point, and ready 
. Tension lever H at its lowest position, 


. Tension lever H, after having been 4 


. Shuttle commences to take up part 


. Tension lever H at the bottom of 


action of pointed cam O and lever P. 
for being dropped on to the cloth. 
and shuttle on the extreme left. 


raised slightly, ready for dropping 
a little to facilitate the formation 
of the loop for shuttle tip to enter. 


of the slack. 


supplementary movement explained 
under No. 7. 

Needle thread just slipped over blunt 
end of shuttle, and tension lever H 
drawing thread tight. 

Needle leaving cloth. 


backwards. 


. Needle 12 at highest point, and shuttle on extreme right. 
. Tension lever H begins to move downwards. 
. Needle 12 entering cloth. 

. Foot V begins to move through the 
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Feed Movement.—In some machines this function is performed by a 
positively moved foot acting under the cloth; and in others, as in the 
machine under notice, by a more or less negatively controlled foot acting 
upon the top of the fabric. The feed motion is in two parts, one arranged 
to traverse the serrated foot V and the fabric forwards, or to the left in 
Fig. 158, through the necessary distance for the length of the stitch, and 
the other to raise the foot V clear of the fabric for its practically instan- 
taneous return to the original position. Both returning and downward 
movements are controlled by springs. The forward traverse is procured 
as follows: The foot V is fixed as shown to the lower end of the pendent 
bar U (Figs. 155, 158 and 161), and the bar in turn is flexibly connected 
to arm T, secured to and rocking with the stud Q. Immediately above 
foot V, bar U is provided with a slot 10, Fig. 158, through which a stud 5 
passes from the end of the curved lever 51, Fig. 161, fixed to and rocking 
with the movement of shaft 4. On the rear end of he: 4 are two levers Y 
and 3, the former of which is acted upon by the snail cam X, Fig. 164, 
fixed to the lower end of vertical shaft M. The lower or free end of lever 
Y, Fig. 161, is forked to embrace lever 3, which is set-screwed to shaft 4; 
therefore, as cam X revolves, levers Y and 3 are pressed outwards, shaft 4 
is oscillated slightly, and through lever 51 a similar movement is imparted to 
arm U and foot V. 

Levers Y and 3 are returned to their original positions by the action 
of the sprmg Z upon the stud 2 which projects from the side of lever 3. 
From the form of the cam X, as shown in Fig. 164, it 
will be evident that the outward motion of levers Y 
and 3, and consequently of the foot V, will be of a M 
gradual nature until the extreme position is reached, 
but that after the dwell of the cam has passed, the 
return to the original position will be instantaneous on 
account of the sudden drop in the cam face. ‘The 
extent of the movement of the foot V is regulated by the position of 
locking-nut 6 on adjusting screw 7, Figs. 161 and 162. Cam X always 
presses lever Y outwards to the same position, and for the longest stitches 
the parts are so adjusted that lever Y, when farthest in, just reaches the 
boss of the cam X; it therefore receives the full travel of the cam. ~- For 
shorter stitches the position of lever 3 on the set-screw is so fixed that its 
lower end abuts against the leather stop 8, and thus prevents lever Y from 
reaching the boss of the cam to a greater or lesser degree. Cam X thus 
imparts a modified angular movement to Y and to shaft 4, and hence to 
foot V. The maximum and minimum stitches are about 8 and + in 
Immediately arm U and foot V have completed their forward movement, 
the foot is raised clear of the fabric by means of cam O fixed to the disc D 
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on shaft C, as shown in Fig. 157. As shaft C rotates, the cam O acts 
upon and raises the lever P, fulcrumed on stud Q. Stud Q therefore 
raises the lever T and pendent U, Fig. 158, and consequently lifts the foot 
about half an inch from the cloth. The slot 10 in the arm U provides 
means for this movement, as well as for the above-mentioned forward and 
return feed movements. 

On the same stud Q, Fig. 156, and parallel to lever P, is a second lever 
S, which is kept in touch with lever P by means of the strong curved spring 
R, Figs. 155 and 156, secured to the machine arm top, and the adjustable 
set-screw 29, Fig. 161. The pressure of R secures the immediate return 
of the foot V to the fabric after the cam O leaves the end of lever P, and 
by the adjustment of set-screw 29, which increases or decreases the gap 
between levers P and 8 at the top, the pressure of the spring R upon levers 
S and P, and therefore of the foot V on the fabric, is increased or decreased, 
provided the thickness of the cloth is constant. Provision is made on 
the front plate of the machine in the form of a finger lever W, Figs. 155, 
156 and 158, whereby lever T and foot V may be raised at will for the 
removal of the hemmed cloth, and for the insertion of a new hem. The 
width of the hem is regulated by means of an adjustable guide 9, Figs. 155 
and 159. 

Since nearly all bags and sacks are sewn with comparatively thick 
thread—thread considerably thicker than that which is used in ordinary 
or domestic sewing-machines—the small shuttle, spools or drums, usually 
employed in these machines, are unsuitable on account of the very small 
quantity of thick yarn which they would hold. It is therefore usual for 
this heavy type of sewing to substitute a cop, as shown at 22, Fig. 160, 
which, although small compared with the cops used in weaving, is about 
23 in. long by % in. diameter. Special cop machines are built for winding 
these cops, and they may be driven electrically or mechanically. Some- 
times the ordinary fast and loose pulleys are used ; but the cop machine, 
which we illustrate in Figs. 165 to 168, is driven by a simple plate clutch. 

Fig. 165 is a front elevation, Fig. 166 a plan, Fig. 167 an end elevation, 
and Fig. 168 shows a few details of the machine. A narrow belt from a 
drum drives the small pulley A, Figs. 165 and 166, to the inner side of 
which is fixed a friction disc B. When disc B is clear of companion disc 
C, the machine is out of action; but if part D, Fig. 166, of handle EH, — 
fulcrumed at F, be pressed against the side of pulley A, the latter and disc 
B are moved towards disc C, and the friction generated by the pressure 
is sufficient to rotate shaft G, and also spindle H, which is secured to or 
forms part of the shaft G. The spindle H is thus driven directly, but the 
oscillating yarn guide J is driven from shaft G by means of wheels K and 
L, eccentric disc M, lever N, shaft O and yarn-guide support P. The 
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yarn or thread comes from any convenient source, is passed through 
guide Q, and between the discs of the patent tension device R; it is then 
taken through two other yarn guides § and T, and finally through the 
oscillating yarn guide J to the spindle H. The cop is built, as are most 
jute and flax cops, by the tapered sides of the cone U, shown in section in 
Fig. 166, and the necessary pressure between the cop and the cone, to 


Fics. 165 and 166. 


ensure a compact build, is obtained by a spiral spring in the pillar V, 
which, through lever W, fulcrumed at X, has a tendency to hold the spindle, 
or rather the cop, hard in contact with the inner part of the cone U. A 
detailed view of this spring and its position on the stud is shown in a 
detached drawing on the left of Fig. 166. As the cop is built by successive 
layers of thread, the spindle H, shaft G and collar Y are drawn forward 
or pushed to the left until the desired amount has been wound. Part D 
of lever KE is then removed from pulley A, thus stopping the spindle, and 
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at the same time the part Z of the same lever is pressed against collar Y, 
which, when the cop is made, is very near to Z, and handle 2 of lever W 
pulled to the right, by which means the spindle is withdrawn from the cop. 

The travel of the oscillating yarn guide J (see also Fig. 167), and therefore 
the diameter of the cop, is regulated by 
the position of the stud 3 on slide bar 4; 
the disc M is grooved, as shown in 
Fig. 168, in order to permit of this 
movement, and to hold the slide bar 4 
securely in position, while the oscillat- 
ing yarn guide support P may be 
adjusted on rocking shaft O, so that a 
satisfactory cop may be built. In 
addition to disc M, a few other details 

Fic. 167. are illustrated in Fig. 168. 

The ordinary machines for hemming 
are in general adapted for using comparatively thin or fine yarns spun 
from the fibres of cotton or of flax ; but for certain heavy bags it is almost 
essential that a thicker and cheaper sewing thread should be used. 
Machines are therefore made in | 
which heavy jute twine may be 


used for making the above- | So) 
mentioned hems; but it is () 

scarcely necessary to multiply 

examples of hemming- (3) 

machines, since they all work 

on much the same lines. It # 

may be mentioned, however, ) 

that the hems made with | GC) 


heavy twines are not of the 

lock-stitch type, but are more 

or less of the chain-stitch 

form. The different types of ees: ee 

hem stitches are formed some- 

times with a single. cotton, Fic. 168. 

flax or jute thread, sometimes 

by the lock-stitch, and sometimes with two threads of cotton, flax or jute. 
Before proceeding further with the description and illustrations of other 

typical machines used for jute, lmen and cotton bag making, it will perhaps 

be best to give a brief definition of the various kinds of stitches used. In 

order to show up the stitches distinctly, we have prepared small samples 

of white cloth with black and red sewing threads, and similar small samples 
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of black cloth with ordinary flax and cotton sewing threads. These samples 
are illustrated respectively in Figs. 169 and 170. 

In all cases where both sides of the cloth are shown the letter A repre- 
sents the stitch as it appears on the top side of the seam, while letter B 
indicates the appearance of the seam on the under side. 

Although relatively wasteful of thread, it is generally conceded that 
for most classes of work the Yankee! or Union machine is unsurpassed ; 
and although the stitch made with the machine is certainly of a chain 


I. New type of overhead seam or “ Union’”’ overhead seam, invented and intro- 


If. The Union seam. 
III. The Union double-thread hem. 
IV. The Union single-thread hem. 

V. The Singer single-thread hem. 


} these are practically identical. 
VI. The lock-stitch hem. 


| duced to imitate the ordinary overhead seam and to increase production. 


i=) 

™. VII. The Union seam. 

E VIII. A zigzag or cross-stitch, which also forms an overhead seam. 
IX. The ordinary overhead seam made with the Laing machine. 


type, and is therefore capable of being pulled out, yet on the other hand 
it possesses the following important advantages : 
(a) A workable speed of 2300 to 2500 stitches per minute. 
(b) Both threads may be withdrawn from rolls, balls or similar shapes 
which hold enormous lengths of yarn. 


1 The Union machine is known in many finishing departments as the ‘“ Yankee ” 
machine. 
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(c) Few stoppages, on account of being able to use rolls, etc., instead 
of shuttles. 

(d) May be used both for hemming and seaming. 

(e) Durable material and highly finished and standardised parts, there- 
by ensuring the minimum of breakages and a high economy in 
renewals and repairs. 
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The machine as now made appears as near perfection as it is possible 
to reach, but even forty or fifty years ago its merits were so pronounced 
that it easily obtained preference for the sewing of most classes of bags. 


Fia. 172. 


It is now made by a few different firms, but the general principles are prac- 
tically the same in all—any difference that may obtain being in minor 
details, material and workmanship, and not in principle. 

The action of the machine will be understood by reference to Figs. 171 
to 173, which show respectively front elevation, plan of under parts, and 
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elevation of needle end ; detached view of driving eccentric at opposite end, 
and detailed views of various parts, are illustrated in Figs. 174 to 179. 
The modern method of driving these machines will be described and illus- 
trated later in connection with a somewhat different type of machine, 
but im all cases the driving belt or band imparts motion to the grooved 
wheel A, Figs. 171 and 172, on the end of the main shaft B. Between the 
grooved wheel A and the framework of the machine is an eccentric C, the 
top end of the arm of which encircles a ball-joint D; most of these parts 
are clearly seen in the detached view on the right of Fig. 173. The ball- 
joint D, Fig. 171, communicates the up-and-down motion of the eccentric 
arm te the shortest arm of the three-armed lever HE, fulcrumed on the 
circle shown a little to the left of the 
letter EK. The longest arm of the lever 
E is connected in the usual manner to 
the needle spindle F by link G and 
collar H, while the needle itself is fixed 
as usual to the lower end of the 
spindle F. The third and lower arm 
of the lever E is connected to one end 
of the rod J; the other end of the 
rod J is attached to the short lever K, 
which supports and carries the looper L. 

Movement of Looper.—The up-and- 
down movements of the needle are 
similar to those of all sewing-machines, 
and need not be further described ; but 
the movements of the looper are very 
important, since it is this piece of 
ingenious mechanism that dispenses 
with the use of a shuttle, and makes it possible to use practically any 
length of yarn, provided the latter is free from knots and satisfactorily 
wound on a spool, bobbin or ball, and that it may be unwound from the 
latter free of kinks or curls. 

The looper L has a forward and backward movement in addition to its 
movements from right to left, and vice versa. The eccentric C, Figs. 171 
and 173, is in its lowest position ; the needle is therefore at its highest point, 
and the rod J, together with looper L, is at the extreme left position. 
When the looper moves from right to left, it moves in a plane which is 
just behind the vertical plane of the needle, 7.e. between the needle and the 
delivery side of the machine; when the looper reaches its present position 
on the left in Fig. 171, it is rocked towards the operator, or the reader, so 
that its movement from left to right will be in a plane in front of the needle ; 


Pig. 1i3. 
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finally, it rocks forwards—7.e. away from the operator—at the extreme 
right hand ready again for its movement to the left. During this cycle the 
looper moves in the track of a very flat ellipse, and the needle passes through 
the centre of the elliptical path thus described. The rocking movement of 
looper support or lever K is obtained by a small cam N, Figs. 172 and 174, 
which elevates and depresses forked lever O, fulerumed on the rocking 
shaft P, and thus conveys the necessary oscillating motion to arm O, and 
hence to the looper L. This complicated movement of the looper naturally 
synchronises with the movements of the needle, and is accom a by the 
necessary feeding movement. 

Movement of Feed-Dog.—On the end of the main shaft B is fixed a dise Q 
provided with a slot so that the stud R, Fig. 173, may be secured at the 
proper distance from the centre of the disc Q to give the necessary eccen- 
tricity of movement to the arm 8 through the link T. Arm 8 is carried 
round the delivery side of the machine, and is fulerumed on the rod U, 
see also Fig. 175. Two arms at the upper part of S support the rod V, on 
which oscillates the feed-dog carrier W, Fig. 176. The function of the 
feed-dog M is that of drawing the cloth forward to present successively new 
parts for stitching. Its backward and forward movements are obtained as 
described through the action of the disc Q, Fig. 173, and its vertical 
movements follow from the action of the small cam X on the shaft B, 
Fig. 176, which is enclosed between the lower part of carrier W and 
the cranked arm Z, the latter part being set-screwed to the carrier W as 
shown. 

The width of the hem is regulated as usual by a guide plate 2, Fig. 171, 
secured by hand-screws to the upper plate of the machine; this plate is 
shown in section in Fig. 171, but omitted altogether in the remaining views, 
so that the other parts may be seen. 

The two sewing threads.—As already mentioned, both threads are drawn 
from balls or spools situated near to, but clear of, the driving wheel A. 
In Figs. 171 and 173, the path of the upper thread 3 is easily followed 
through the various guides and through the patent tension arrangement 
to the needle, and the path of the lower or looper thread 4, Fig. 172, is 
almost as easily followed, although some explanation concerning this thread 
is desirable. It is first passed through an eye in the wire 5, and from there 
through the eyes of two projecting pins 7, then through an eye in the back 
part of looper L, and finally through a second eye near the point. Between 
the two pins 7, Figs. 172 and 177, is placed the apparatus 8 for taking up 
the slack thread which is given off by the looper as it moves towards the 
right from its present position. This apparatus is sometimes termed the 
“take-up ”’, and it will be understood by reference to Figs. 177, 178 and 
179, the latter two of which illustrate the looper L and the vertical needle 
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in six different positions, as well as the corresponding positions of the 
take-up plates and the looping thread 4. 

The first position, marked (1) in Fig. 178, is the same as that shown in 
Figs. 171 and 177—that is, with the needle in highest position, eccentric 
on bottom centre, the looper on the extreme left, and the lower thread 4 
straight between the two projecting pins 7. In position (2) the looper has 
moved about half its distance, and in doing so it is evident that the bottom 
thread will have become slack. Immediately the looper L commences its 
movement from position (1), the long flat part of the “ take-up ” plates 8 
carries the bottom thread partially round, and thus takes up the slack 
which is given off by the looper. This continues until the thread reaches 


Fie. 177. 


the stop wire or cast-off 9, which arrests the further progress of the thread, 
although the plates themselves continue to rotate as usual. During the 
continued movement of the looper L from the position (2) to the extreme 
right, the bottom thread 4 is still held in position, and the looper simply 
slides on the thread until it reaches the extreme right—position (5), 
Fig. 179. In position (2), Fig. 178, the needle is just entering the cloth, and 
the bottom thread 4 stretches, as shown, from the point of the looper to the 
last complete stitch formed in the cloth. | 

In position (3), Fig. 178, the needle with the top thread 3 has just passed 
through the loop formed by the thread 4 between the point of the looper and 
the cloth, and the looper itself has passed in front of the needle. 

Positions (4) and (5), Fig. 179, show the further downward movement of 
the needle, and the movement of the looper to the right—both being in 
their extreme positions in (5). 
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The eccentric C is now in its highest position, the needle in the lowest 
position, and the looper L is just about to move towards the delivery side 


preparatory to starting on its forward journey from right to left and behind 
the needle. : 

Position (6) shows that the looper has moved into its forward position, 
and its point is just entering behind the needle, and between it and the top 
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thread 3, thus holding the latter down as illustrated in position (1), Fig. 178, 
the small flat part on plates 8 facilitating this movement. 


Fie. 179. 


The times of the various actions are indicated on the circle in Fig. 180 
—the circle representing the grooved wheel as viewed from the right-hand 
end of the machine—and in the particulars accompanying the figure. 

Fig. 181 illustrates a large sewing flat fitted up with several Union 
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8 


Fie. 180. 


. Eccentric at lowest position ; needle at highest point; looper on extreme left ; 


feed-dog at highest position and moving forwards with the cloth; large flat 
part of ‘‘ take-up ”’ plates nearly horizontal. 


. Flat parts of take-up plates perfectly horizontal and ready for taking the 


lower thread round with them when the thread is given off by the movement of 
the looper towards the central position. 


. Looper has been oscillated to its full backward position and moving to right in 


a plane immediately in front of the plane of the needle. 


. Needle entering cloth and opposite middle of looper; feed-dog commencing to 


drop ; looping thread held by cast-off wire 9 on periphery of take-up plates. 


. Looper thread entering on circular part of take-up plates, and feed-dog moving 


towards operator. 


. Needle entering loop formed by lower thread between cloth and end of looper ; 


feed-dog at lowest point. 


. Needle thread just slipped off the end of looper. 
. Eccentric at top; needle at lowest point; looper on extreme right and moving 


forwards so as to be ready to pass from right to left in a plane immediately 
behind the vertical plane of the needle. 


. Feed-dog commencing to rise. 
. Looper point passing behind needle and entering the loop between needle and 


needle thread. 


. Feed-dog has reached its full back position nearest to the operator. 
. Feed-dog entering on dwell for highest position and ready for moving forwards 


to draw cloth in; needle leaving cloth. 


. Looper thread enters on flat part to allow thread to be drawn forward by looper. 
. Looper almost on extreme left, and commencing to move to backward position 


nearest to operator. 
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sewing-machines, and the frames upon which the operatives turn the bags 
inside out after they are sewn. The photograph also shows one of the 
general methods of arranging the tables for these machines ; the woodwork 
covers completely most of the under mechanism. Messrs. The Singer 
Manufacturing Co., Ltd., have an excellent method of protecting the 
various parts of these and similar machines. The under part of their factory 
power table is quite open, and all shafts, wheels and the like are enclosed 
in tubes or cages as the case may be. They thus provide the maximum of 
room for the workers, freedom from contact with moving parts under the 
table, and best facilities for keeping the room clean and tidy. 

The sewing thread used in the Union and similar machines is usually 
about three-fold 23-lb. flax line (about 20 lea yarn), although cotton thread 


Fic. 181. 


of similar thickness is used for certain classes of bags. When, however, a 
very heavy sewing thread is required—as, for example, that used for coal 
bags and similar articles—the thread is made from three-fold 7-lb. or three- 
fold 8-lb. jute yarn, and the sewing is generally performed on what is 
termed the ‘“‘ Laing” machine. The stitch made by this machine is of the 
overhead type, and is illustrated at A and B, IX, Fig. 170, p. 183. Its 
special recommendation is that the sewing cannot be pulled down nor 
become unrayelled in any way. | 

Figs. 182 to 187 are illustrative of one type of this most ingenious 
machine, which, although slower running than many other sewing-machines, 
still holds a high place for this heavy type of sewing. Its comparative 
_ slowness is due partly to the heavy nature of the work, and partly to the 
fact that the needle has to be threaded for each bag ; but, in spite of this 
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intermittent stoppage, the machine is capable of sewing 600 to 1000 bags 
per day, according to the size of the bag, and to whether the seams are at 
both sides, or.at the bottom and one side only. The dry or tarred twine, as 
the case may be, is cut into lengths according to the size of the bag or the 
length of the seams, and these lengths of doubled thread are then suspended 
in different ways to enable them to be withdrawn singly by the operative. 
Fig. 182 shows clearly the suspended lengths of sewing twine for medium 


Fic. 182. 


and very large bags, and it also gives a general idea of the appearance and 
arrangement of these machines in a modern sewing flat. 

The working of the machine will be followed by reference to the line 
drawing illustrations, of which Fig. 183 is a front elevation ; Fig. 184 shows 
a plan with covers or guards; Fig. 185 a similar plan with guards removed; 
and Fig. 186 illustrates the end framework, the main parts of the sewing 
mechanism with supports removed, and details of several parts of the 
machine. The belt A, Fig. 186, communicates motion to the fast and loose 
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pulleys B and C, Figs. 184 and 185, and to the main shaft D. <A bevel- 
wheel EK on the end of the main shaft transmits the motion through bevel 
pinion F to wheel G, which is compounded with the first cone needle driver 
H. Two similar cone needle drivers J and K, Fig. 186, are driven at the 
same speed as H by means of the intermediate bevel-wheels L and M and 
the wheels N and O, the two latter being compounded respectively with 
J and K. The three cone needle drivers G, J and K grip the spiral needle 
P and rotate it counter-clockwise when seen from the end view in Fig. 186. 


Fic. 183. 


The long length of thread is doubled and the doubled part placed on the 
hooked end of needle P, Fig. 187, so that when the needle rotates, the 
thread is carried round and round the needle tube Q (see upper detached 
view in Fig. 186), which encircles the outer portion of barrel R. It is, of 
course, essential that the cloth to be sewn should be carried forward a 
definite distance for each revolution of the needle P; this distance is 
usually about 3 in., the pitch of the cone needle drivers ; other pitches, 
however, are often used. 

A table upon which the bags are kept in readiness for sewing (see 
Fig. 182) is stationed near the machine, and the attendant inserts the edge 

) 
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or the bottom of the bag into the opening §, Figs. 183 and 184. Since the 
face of the moving chain T is formed of serrated sections (four enlarged 
views of which appear in the right-hand detached figures, Fig. 183), and 
the under surface of the top grip U is grooved to correspond and pressed 
down by means of enclosed springs in parts V, it follows that the bag will 
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be drawn forward as the chain T advances. The method of driving the 
chain T is indicated in Fig. 185. On the main shaft D is fixed a wheel Y 
which drives worm Z through pinion 2; worm Z communicates its motion 
to a worm-wheel immediately under the worm Z and on the end of a short 
shaft, which carries at its opposite end a sprocket 3. This sprocket gives 
the requisite motion to chain T. Pinion 2 also drives pinion 4, which runs 
loosely on barrel R, but which drives the latter by means of a key and a 


33 


PRL MTT TTT TT TTT < 


————o A 
fy a 
tas! "24 
Ss RITALIN PTA © est ae 
I 20 
2 Meet LU 
197 Coan 17 4 


Fic. 185. 


corresponding long groove 5 in the barrel R. The barrel R always rotates 
when the belt is on the fast pulley, but it moves to the left (see Fig. 185) 
only when two or more coils of the sewing yarn have slipped off the end of 
barrel R on to the inner tube 7: It will be an advantage first to describe 
how the inner tube communicates its motion to the rack which draws both 
barrel R and tube 7 to the left. In the detached drawings in Fig. 186 are 
illustrated four parts numbered 6, 7, 8 and 9, all of which also appear 
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enclosed in and near the end of barrel R; these parts are in position, and 
most of them in section in detached drawing 10. Part 6 is composed of a 
block which is set-screwed to the tube (in drawing 10 the part 6 is turned 
180° to show this); an adjusting screw 11 passes through the centre and 
is kept in position by lock-nut 12. The part 6 fits into a rectangular 
opening in part 7, and a pin 13 fits into a corresponding opening in 7, so 
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Fig. 186. 


that both rotate with barrel R. The inside of 8 is formed to receive the 
cone 9, and a spiral spring encircles part of the shaft 14, by means of which 
the two parts 8 and 9 are normally kept separate or clear of each other. 
Collar 15 is simply a steadying part, while rod 16 is fixed to cone 9, and 
therefore revolves with it. 

When the tension of the thread draws the inner tube 7, detached views 
in Fig. 186, a little to one side, the base of 7 bears on the base of part 8, 
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and forces the latter into close contact with cone 9. Under these conditions 
cone 9 and shaft 16 are rotated by the frictional contact between the inner 
and outer cones of 8 and 9. Fig. 188 shows the rod 16 as viewed from 
the back of the machine. When the rod 16 is in motion, which takes 
place only when two or more layers of sewing thread have slipped on to 
the inner tube 7, the small pinion 17 drives wheel 18, Figs. 185 and 188, 
and a bevel pinion 19, on the same stud as 18, gears with bevel-wheel 20, 
and thus rotates plate 21 centred at 22. Ratchet wheel 23 is compounded 
with rack pinion 24, and the boss of bevel-wheel 20 and plate 21 fits into 
a socket in ratchet wheel 23. All move in unison when the machine is 
working, and the barrel R, Fig. 186, together with all the enclosed parts, 
termed the carriage, is drawn back by the small rack pinion 24 rotating 
in the teeth of the fixed rack 25. The ratchet wheel 23, Fig. 188, and 
spring pawl 26 drive the rack pinion positively, but they are 
also intended to act as a flexible joint. 

The operation of sewing is somewhat as follows: The 
cloth is inserted at 8, Fig. 183, and the operator presses 
down treadle 29, Fig. 186, which through bell-crank lever 30, 
Fig. 183, draws belt fork 31 over fast pulley C. The 

: machine is thus put in motion, and the cloth drawn forward 
——— until the point of the needle P, Fig. 187, has entered the 
Fic. 187. Cloth. The treadle 29, Fig. 186, is then released, when 
spring 32, Fig. 184, immediately places the belt on the 

loose pulley. The hand-wheel 33 is then rotated until the needle 
eye, or rather hook, is in a convenient position for receiving the 
doubled thread. Treadle 29 is again pressed down, and the needle P and 
barrel R rotate, see Fig. 185. Every revolution of needle P results in 
placing a layer of thread round the barrel R, but all layers rotate on the 
barrel, and make the same number of revolutions as the needle itself. 
‘There is thus little or no drag on the needle eye or hook. When the layers 
accumulate so as to fill the exposed length of barrel R (and this length will 
vary according to the length to be sewn), they begin to slip off the end 
of barrel R and on to the inner tube 7; ultimately, say when there are 
three layers on tube 7, the first one slips off the end aud between it and 
the stop 34. This thread can be rotated no longer by the barrel R and 
tube 7, but is now drawn tightly around the edge of the sack, and thus 
forms the first stitch of the overhead seam. The barrel R and the inner 
tube 7 are now moving to the left, whereas the sack is moving to the 
right : hence the first overhead stitch is drawn tight. It is the pressure of 
the successive layers as they slip over the inner tube 7 that imparts the 
pressure to the latter, bringing the cones 8 and 9, Fig. 186, into contact, 
and thus rotating the shaft, which in turn communicates its motion to the 


XI SACK OR BAG SEWING-MACHINES 197 


rack pinion. The carriage moves backwards about 1 inch for every 8 inches ~ 
of sewing, and a plate or collar 35, Figs. 184 and 185, may be moved 
along the bar 36, and set at the required distance, to act as a stop plate 
for the carriage for different sizes of bags. The handle at the top of the 
carriage is pressed down to move the rack pinion 24 out of gear with 
rack 25, when the carriage may be moved to the right, Fig. 183, ready for 
a fresh bag. This movement may be accomplished either by hand, or by 
weights which draw the carriage immediately the handle is depressed and 
the rack pinion withdrawn from contact with the rack. If the barrel R 
and tube 7 move back too freely, their movement may be retarded by 
adding a small weight at 37, which, through a cord passing over pulley 28, 
retards the movement of the pinion 27 and places a little more work on 
the cones 8 and 9. A reduction of weights acts in a contrary manner. 
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Fig. 188. 


Weight 38, Fig. 186, is for the purpose of keeping part 34, Fig. 184, in 
contact with the tubes. 

The latest development in this type of machine is that known as the M 
and M patent, model Z, and made by Messrs. D. J. Macdonald, Ltd., South 
St. Roque’s Works, Dundee. One of the difficulties experienced in connection 
with overhead sewing-machines was that two or more different machines 
were required according to the strength of the fabric or the number of 
plies to be sewn together. This difficulty has been overcome entirely by 
the above-mentioned model Z, which is capable of sewing anything from 
single cloth calico to 10 or 12 layers of ordinary jute sacking. The writer 
has seen 10 thicknesses of such cloth, involving a 3-in. thick seam, sewn 
with this machine. Moreover, no alteration in the tension device is neces- 
sary for the different numbers of layers or the different weights of cloth. 
Of course we may say at once that ten layers are never required in practice, 
but a machine that is capable of performing this work can easily sew four 
layers, which is the usual maximum number of layers. The four plies of 
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~ heavy type hemp cloth is perhaps the most severe test that is demanded, 
and the machine sews this quite easily. 

One improvement that has helped considerably to make this machine 
a success—and between 600 and 700 machines have been ordered and 
made since March 1914—is the introduction of three direct pressure 
hammers in place of the usual bends and enclosed springs; a further 
improvement is that of placing the cones so as to prevent the needle from 
being forced out, and at the same time giving a maximum amount of room 
for the cloth. 

The row of machines illustrated in Fig. 182, also made by Messrs. D. J. 
Macdonald, Ltd., are examples of an older but largely used type, and Fig. 
189 is an illustration of the main parts of the modern model Z. The 
above-mentioned direct pressure hammer, or at least two of them, are 
clearly seen in contact with the partially sewn cloth. This photograph 
was taken specially to illustrate the cloth in progress, and to show the 
spirals of sewing on the barrel. Seven spirals are shown clearly on the 
barrel, and two on the friction tube, and the finished stitches are plainly 
visible on the edge of the fabric. 


The carriage, which differs from that already described, is illustrated | 


in detail in Fig. 190. The complete carriage is shown in the upper part 


of the figure, while the details, drawn twice the size of the complete figure, 


appear immediately under. When the carriage is moving to the left, it 
does so in virtue of the screw A on rod B rotating between two split-gear 
nuts, the pressure or grip of which is horizontal and does not affect the 
grip of the friction cones. In some machines a half screw nut is 
employed, and the screw is supported by, and slides along, a half 
bush as it is moving backwards between the bush and the half nut. To 
bring the carriage to the extreme right, the above-mentioned split-gear 
nuts are quickly separated by means of two diverging slots in the 
upper extensions of the split nuts, and two pins which enter the slots 
and cause the nuts to separate when a small handle is pressed down- 
wards. When in work the nuts are kept close by means of the pressure 
of a spiral spring. 

The advantage claimed and sustained by the new carriage is the rapidity 
with which the rod B and all parts can be moved for slight obstructions, 
such as dust, which enter between the cones and other parts enclosed in 
the barrel C. A small pin D passes through the adjustable collar E 
and the rod B; hence, when this pin is removed, all the parts may be 


drawn out of the barrel C, the dust removed, and the parts replaced in 


a very short time, and this may be done at the machine. Thé complete 
carriage, Fig. 190, consists of the following parts in addition to those 
mentioned : 


3 
‘ 


XI 


SACK OR BAG SEWING-MACHINES 


199 


Fie. 189. 


200 FINISHING OF JUTE AND LINEN FABRICS omar. 


Fia. 190. 


Inner cone F screwed to rod B, and extension G. 
Friction cup H, right-hand end view H?. 


5; - tube ds, 2 Abs 
Round nut K, = 4 Ke 
»  lock-nut L a . i; 


All parts are shown in position at M. 

The screw N is for the tension pulley. A strap 
hangs over this pulley, and weights are added to 
obtain the desired tension. 

A feather key in tube drives the barrel C by 
means of the long keyway shown, but the rod A, 
and the barrel, commence to move laterally only 
when the friction tube is pulled by the tight sewing, 
in which case the rotating friction cup H drives the 
cone F and the rod B. The friction tube J should 
be oiled at O at meal times so as to prevent heating 


up between the tube and the round nut K. The - 
round nut K and the round lock-nut L are adjusted 


by suitable keys; they are screwed up to make a 
slack stitch and screwed back to make a tight stitch. 

The position of the barrel or the exposed part at 
the right of the machine, in Fig. 189, depends upon 
the length of bag to be sewn; in other words, for 
the longest length to be sewn the greatest distance 
must the barrel travel backwards: The number of 
spirals of twine on the barrel multiplied by the 
circumference of each spiral equals the length to 
be sewn, and when the barrel is fixed for any 
particular length, an adjustment nut is placed on 
the guide rod under the barrel so that the latter may 
always be brought forward to its proper place for the 
commencement of each length of sewing. A sliding 
knife moves with the barrel and cuts the thread 
when the sewing is completed. The machine is driven 
by 34-in. pulleys, and two hand-wheels, seen in 
Fig. 189, are supplied to turn the machine by hand 
ready for threading the needle, the eye or hook of 


which should be just opposite the starting end of the bag. It should also be 
noticed that the eye or hook of the needle is not outside the edge of the 
cloth when it is threaded, but that this end of the needle is in the cloth ; 
otherwise the thread will break immediately the machine is started. 
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The reproductions in Figs. 191, 192 and 193 illustrate respectively 
front view, back view and needle end view of a machine known as the 
“ Herakles ”, which, by clever and ingenious mechanism, is capable of 
making a seam more or less like that of the overhead seam ; indeed, the 
machine has been invented to form a stitch intended to compete with the 
perfect overhead seam formed by the Laing machine. Before the negatives 
were taken for the above three reproductions, the covers were removed from 
the machine, and hencea good idea can be formed of the intricate mechanism ; 
if these are consulted in conjunction with the corresponding line drawings of 


Fic. 191. 


_ the machine, the operations will be understood. Fig. 194 is an elevation of 
the delivery side, and Fig. 195 a plan with all parts above the foot removed ; 
while Figs. 196 and 197 show respectively elevations of the feed side and 
the sewing end, together with details of the driving mechanism, which is 
practically of the same type as that used for driving the Union machine 
illustrated in Figs. 171 to 180, and made by the same firm. 

The machine under notice is also similar in many respects to the Union, 
differmg from it principally in that it possesses two loopers instead of 
one, with the necessary mechanism to drive the second looper; that the 
tension devices, take-up and pull-off mechanism, are of a modified form ; 
and that both loopers are driven by eccentrics. The upper parts of the 
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machine need no reference because of this great similarity, but the lower 
parts, which exhibit those enclosed by the covers, call for some explanation. 

The under looper A, Fig. 195, performs the same function as the one in 
the Union machine, but it also works in conjunction with the overhead 
looper B, Fig. 196. The overhead looper B is caused to move to and fro 
through rather more than half a circle round the edge of the cloth by 
means of eccentric ©, lever D, rod E, and toothed quadrants F and G, 
and in doing so to carry a loop from the thread of the under looper A on 
the under side of the cloth, round, over the edge, and beyond the needle 
at the top side of the cloth. While the overhead looper is in this latter 


Fia. 192. Fig. 193. 


position, the straight needle enters the loop, passes through the cloth, and 
thus retains the looped thread on the upper surface. When the needle 
again leaves the cloth, the thread holds the loop permanently, since the 
needle thread itself has meantime been locked on the under side of the 
fabric by the under looper A passing between it and the needle. It is 
essential that the sewing twine should be given off at the proper time to 
allow sufficient length for over-edging or whipping the edge of the seam, 
and this is done by means of the take-up discs H, Figs. 194, 195 and 196, 
while the yarn is drawn from the bobbin by the pull-off motion J. The 
directions taken by the two sewing threads will be easily traced, and their 
various movements followed with respect to each other, from the under- 
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Fie. 194. 


Fie. 195. 


The direction is clockwise as viewed from end of 


20°. Needle thread slips off the end of under looper. 


45°. Feed-dog leaves cloth. 
48°. Straight needle entering loop formed by the overhead looper 
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60°. Overhead looper on the extreme left ; straight needle entered loop formed by 
the overhead looper ; thread retainer or hook holding up needle thread. 
80°. Straight needle entering cloth. 
85°. Under looper at extreme left. 
100°. Take-up discs come in contact with thread. 
105°. Straight needle thread slipped off the back prong of overhead looper; take-up 
mechanism commences to act. 
120°. Under looper thread slips off the fork of overhead looper. 
150°. Under looper commences to move to right. 
180°. Under looper point + in. to left of straight needle; straight needle in lowest 
position. 
195°. Cast-off wire forces the thread on to the circular portion of discs. 
210°. Under looper point enters between the straight needle and its thread. 
230°. Pull-off lever is in line with the two thread guides—the thread passing straight 
through all three parts. 
260°. Overhead looper in lowest position. 
270°. Small flat part on both take-up discs commences to draw the thread out of the 
straight line between the two thread guides. 
290°. Under looper at extreme right; small forked part of overhead looper enters 
between the under looper and its thread. 
305°. Thread leaves small flat parts of take-up dises, and the latter are therefore 
inoperative. 
360°. Under looper through loop of straight needle, and point of under looper ,°, in. 
to right of straight needle and moving to right ; overhead looper has brought 
thread from under looper over the edge of cloth, and point of overhead 
looper is ;'; in. to right of straight needle, which is now in its highest position. 


35° to 80°. Feed-dog moving downwards and forwards. 
80° to 220°. Feed-dog moving forwards only. 
220° to 250°. Feed-dog moving upwards. 
250° to 280°. Feed-dog moving upwards and backwards. 
280° to 35°. Feed-dog moving backwards and drawing cloth through. 


80° to 230°. Pull-off motion moving backwards. 
230° to 270°. Pull-off lever passing the back centre preparatory to pulling thread 
again for next length. 
270° to 80°. Pull-off lever commences to travel backwards, and thread being pulled 
off bobbin. 


100° to 195°. Thread being taken up by take-up discs. 
230° to 270°. Thread passes straight through the two thread guides, being allowed 
to do so by small flat parts on the take-up discs. 


The driving arrangement is as follows: Shaft K, Figs. 196 and 197, 
receives its motion from a main shaft or motor, and carries under each 
machine a pulley L. A belt M connects pulley L with pulley N, to which 
is secured the conical friction pulley O. This conical driver enters a corre- 
sponding internal cone in band disc P, and a leather band Q, shown only 
in Fig. 197, connects P with the hand-wheel R of the sewing-machine. It 
is necessary that disc P should be capable of being started and stopped at 
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will, and this is done by means of a clutch S operated by the forks of lever T 
fulerumed at U, Fig. 196. The outer end of lever T is connected by adjust- 
able wire rods V (see also Fig. 197) to treadle W, and the opposite end of U 
carries a projecting part X fitted with a leather pad which acts as a brake 
on disc P. It is clear that when the back part of treadle W is depressed, 
rods V and the left hand of lever T, Fig. 196, will move downwards, brake X 
will be withdrawn from disc P, and clutch S will force driving cone O into 
close contact with dise P, which will rotate and therefore drive the machine. 
Immediately the pressure of the foot on the end of treadle W is withdrawn, 
the connection between the driving cones is broken by part O being forced 
to the left by means of an enclosed spring, and at the same time the brake 
X comes in contact with the disc P. The second treadle Y, Fig. 196, serves 
to lift the foot of the machine through chain Z and lever 2. The direction 
of motion is indicated by the arrow 3, Fig. 197. 

The whole of the driving arrangement of these machines is boxed in, 
so that there is little or no danger of accident to the operator. The machine 
itself is situated near the centre of the table, but is adjusted so that the 
top of the table is approximately level with the top part of the cover plates 
of the machine. These cover plates reach to the bottom of the “ foot” 
or feeding part of the mechanism, and enclose almost the whole of the 
delicate machinery. 

Another machine by the Singer Manufacturing Co., and illustrated in 
Fig. 198, is used for somewhat similar purposes. The stitch is a zigzag one, 
as illustrated at B, Fig. 199, but it is also capable of making straight stitches 
as illustrated at A if desired. 

Another excellent machine for flat seaming or hemming is that known 
as the ‘‘Antaeus’’, Class 80,000 A, of which there are thousands in use. 
It is a Union special machine (for which, and for all others, the British 
and British India agents are Messrs. Thomas C. Keay, Ltd., Dundee) and 
its frame is the same as the “‘ Herakles ” machine, illustrated in Figs. 191 
to 197. The machine can sew either single or double chain stitch, from 
1 in. to 2 in. in length. It is used extensively for ordinary sewing work, 
as well as for bag repairing and re-making. Single jute yarn, of about 
8 lb. per spyndle, can be used with success, and a considerable amount 
of work can be turned out daily because of the long stitch. 

As already indicated, some of these machines compete with the overhead 
one for heavy work, but they may also be used to give the same style of 
sewing with lighter threads. The Union machine, on the other hand, is 
specially adapted for comparatively thin thread, and is used either as a 
hemmer or as a seamer. When used for hemming with a single thread the 
yarn may be used directly from a ball, from a conical cheese, from a bobbin, 
or from an ordinary cheese. In the two former cases the material rests on 
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the table near the driving end of the machine, and the thread rises almost 
perpendicularly to the eye of an adjustable guide at a suitable height before 
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being conveyed to the guides on the machine. When bobbins or ordinary 
parallel cheeses or rolls are used, however, it is essential that the whole of 
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the yarn should rotate to give off the thread as it is demanded by the 
machine. , 

A method of supporting the bobbins on the machine itself has already 
been illustrated in Figs. 155, 156 and 158; but since rolls or cheeses hold 
a much larger quantity of yarn than do bobbins, they are generally pre- 
ferred. The rolls or cheeses are sometimes supported as illustrated in 
Fig. 200. A stand A is fixed to the table B, or else it is provided with a 
heavy base in order that it may be moved from place to place. When in 
work the stand is situated near the machine. An upright pin C, pointed 
at the top, supports the roll by means of a convenient form of cap D; the 
whole of the weight of the roll E is thus freely balanced and easy to turn, 
although the dimensions of the roll may be 
8 in. by 5 in., or even greater, and is practi- 
cally as high as the machine itself. Two rolls 
may be supported similarly when two threads 
are required ; but the usual method in this 
case is to withdraw the threads from two balls 
which rest either on the table or on a double 
stand which is provided for the purpose. 

The heavy extra seam referred to on page 
171 and often termed a “splay” seam is now 
done expeditiously on one of Messrs. Singer’s 
machines, known in the jute trade asa “Horn’”’ 
machine ; this is because the sewing elements 
are situated at the end of a long arm or horn, 
about a yard long. The complete operation is 
as follows: Heavy twilled sacking, say 28 in. 
wide, represents approximately the width of Fic. 200. 
the bag, the sides of which contain the 
selvages of the cloth. The selvage of one length overlaps the other 
selvage by about ? in., and the two parts are sewn together with 3-fold 
flax thread in an ordinary lock-stitch machine. This stitch is shown 
at A, Fig. 201. Then the partially made bag is taken to the “ Horn” 
_ machine, where the above-mentioned ? in. overlapping part is turned back 
on to the cloth, and both are now stitched together by means of a heavy 
3-fold jute thread. This is the “ splay ” seam, and is shown at B in Fig. 
201. To the right of this seam is the selvage of the cloth (in this case a 
tarpaulin one, whilst behind is a red flax cloth C, introduced for clearness 
instead of the other length of tarpaulin). In practice, both cloths would 
be the same, one on each side of the bag. 

For some time Messrs. The Singer Manufaeturing Co., Ltd., have been 
experimenting with chain-stitch mechanism for bags, and have recently 
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introduced a machine known as the 92 class, of which there are different 
kinds for sewing light and medium bags for holding flour, salt, sugar, seed 
and grain. One type of this class is provided with an oil reservoir at the 
top of the machine, as illustrated in Fig. 202. The oil flows through the 
tubes shown to lubricate the principal bearings within the covers. There 
are other parts that must be oiled by hand. Figs. 203 and 204 illustrate . 
two different positions of the bulk of the mechanism ; oil should be applied 
at all those places indicated by arrows, and, of course, all other places 
where relative motion takes place between two or more parts should also 
be lubricated. The reservoirs marked J, M, N, 0, Q, T and X in Figs. 203 
and 204 should always contain oil. 

The method of threading the needle is illustrated in Fig. 205, where two 
threads in the top right-hand 
corner are shown passing 
towards the two tension de- 
vices. The needle thread 
passes first through the hole 
or eye 1 in the tension 
bracket, then down and 
partially round the tension 
disc 2; it is now taken 
horizontally to the left and 
through the eye 3 in the 
thread controller. Then the 
thread passes further to the 
left through the eye 4 in the 
thread take-up, and after- 
wards descends to pass 
through the eye 5 of the Fia. 203. 
needle. In the machine 
illustrated in Fig. 202, the thread passes first through an eye to the right 
of 1, Fig. 205, and then follows the path already described. 

The method of adjusting the needle bar is shown in Fig. 206. Before 
any adjustment is made, the balance wheel should be turned until the point 
of the looper is at the centre of the needle on the upward stroke of the 
needle bar. When making the two-thread chain stitch, the eye of the 
looper should be in line with the eye of the needle as the two are 
passing each other. Then loosen the clamping-down screw DD, move 
the needle bar upwards or downwards as required, and tighten the 
screw. 

The height of the presser foot can be adjusted by loosening the milled- 
head screw G, Fig. 203, and releasing the pressure of the flat spring above 
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the presser bar ; meanwhile, place the spring at the side of the bar. Raise 
the bar to its highest point by the lifter, and loosen the screw CC, Fig. 206, 
which holds the bar in position. Push the bar up until the presser foot is 


Fie. 205. 


at the desired height, then tighten the screw CC, replace the flat spring 
on the top of the presser bar, and screw down the milled-head screw G, 
Fig. 203. 
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needle is illustrated in Fig. 207. Loosen the two lock-nuts EE and GG, 
at the two ends of the rod or the “ looper carrier pitman ” FF, and turn 
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this rod as required until the correct distance is obtained. Then tighten 
up the lock-nuts EE and GG. 


CHAPTER XII 
TWINE TARRING 


Twine Tarrinc.—Practically all sacks for coal and similar heavy material 
are sewn with tarred jute twine, which, before being used in the sewing- 
machine, is prepared, so far as the tarring is concerned, in some such 
machine as that illustrated in elevation and plan in Figs. 208 and 209. 
The machine itself is quite simple, the chief consideration involved in its 
working being that of passing the yarn through the tar as rapidly as possible, 
while yet giving it sufficient time for the tar to penetrate the yarn properly 
and in sufficient quantity. It must not be understood that the yarn is 


heavily tarred, for such a state would be detrimental to the satisfactory — 


working of the sewing-machine. The yarn is sometimes first formed into 
warps, while in other cases it is reeled into hanks, and the latter then linked 
together to form a chain. The latter method is adopted when the twine 
is intended to be wound afterwards on to bobbins or in the form of rolls. 
The yarn must naturally be treated this way when intended to be used 
from a continuous roll, but it may be made into warps when intended to be 
cut up into definite lengths for use in the overhead machine. 

The warp, or chain, made from the linked hanks, is first passed over 
hook A, or over a revolving wooden bobbin, the position of either usually 
being higher than that shown in Fig. 208. It then drops into the tar tank B, 
is guided under the rollers C and D, and then through the guiding and 
squeezing slot HE. It is finally passed between the drawing and squeezing 
rollers F and G. Most of the superfluous tar is squeezed out by means of 
a lever H, weighted at J, which presses upon the yarn as it passes through 
the slot E, while part is squeezed out between the rollers F and G; the 
superfluous tar finding its way back into the tank. The pressure between 
F and G is the result of the weights K, acting on the levers L, fulerumed 
at M. The machine is placed in and out of action by the usual fast and 
loose pulleys N and O, and starting rod P; a wheel Q on the main shaft 


R drives the roller G, while the roller F, which runs in a groove in roller G, - 


is driven from Q by the wheel S. At the opposite end of the shaft R is a 
214 
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wheel T of 24 teeth, which, through the carrier wheel U of 37 teeth, drives 
a wheel V, also of 24 teeth, on the shaft W. This shaft supports and rotates 
the roller X, which carries the warp, or chain of linked hanks, forward as 
it.is delivered by the rollers F and G. The main shaft of the machine is 
intended to make 48 revs. per min., which represents a speed of 


48 x6 in. x 31416 


ee Ls Der 
12 in. per foot 


but the actual speed will clearly depend upon several factors, such as the 
weight of the yarn, the consistency of the tar, and the desired degree of 
tarring. It is customary to use hot tar for the purpose, and to achieve 
this end the tanks are often provided with a jacket so that steam may 
be admitted between the tank and the jacket, and thus keep the tar at 
the proper temperature. 


CHAPTER XIII 
SACK AND BAG PRINTING 


Sack Printinc.—The majority of those who use bags or sacks for their 
produce or merchandise, and especially those who use large quantities, 
usually have some distinctive mark on the bags by means of which their 
goods and their property may be quickly recognised. A very common 
method, and one which is extensively practised, is that of introducing 
distinctive marks in the form of coloured threads in various parts of the 
warp. These threads form more or less prominent stripes in one or more 
striking colours, and, although the coloured threads are naturally more 
expensive than the grey threads which form the bulk of the warp, they 
involve little or no extra cost in the actual weaving. It is at once an 
economical and satisfactory method, provided that the coloured stripe or 
stripes are so arranged that they are unique in appearance. But in spite 
of the enormous number of different ways in which coloured threads may 
be arranged in the fabric; there is a sameness in many of the combinations, 
and there is nothing to prevent one or more persons using bags with stripes 
which are identical in width, number, position and colours. Consequently, 
the most satisfactory method of imparting identification marks is that of 
having the name, trade mark, or other symbol of the firm or institution 
more or less permanently and prominently impressed upon the bag in 
colour. This is now, and has been for years, extensively done on special 
printing machines, and, in some cases, on machines which do not differ 
sensibly, except perhaps by weight, from similar machines that are used 
for ordinary printing and lithographic processes. 

Although the heavy machine of the same type as is used for paper 
printing has undoubtedly a few important points in favour of its use for | 
printing bags, still the bulk of sack printing is done on special machines, 
and Figs. 210 to 213 illustrate one type of machine, as made by Messrs. 
Thomas C. Keay, Ltd., Dundee, between the years 1907 and 1920; several 
improvements have been made within the last decade. The particulars of 
this machine are retained because there are so many still in use. Fig. 210 
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is an elevation of the driving side; Fig. 211 is a plan of the machine minus 
the set-on handles; Fig. 212 is an elevation of the side opposite to the 
driving, with one or two details ; and Fig. 213 is an elevation of the delivery 


Fig. 210. 


end of the machine, and also shows one or two details. The same parts in 
different views are marked by the same kind of letters. The machine 
under notice, which is termed a “ one-colour”’ machine, style “ H”, is 
placed in and out of action by fast and loose pulleys A and B, keyed and 
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running loosely respectively on the main shaft C. This shaft passes through 
the machine, and at the opposite side carries a sprocket wheel D, which, 
by means of the chain E and a smaller sprocket wheel I’, imparts motion 
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to one of the rollers G of the feed sheet H. (In Figs. 211 and 213 the feed 
sheet is omitted.) Returning to the driving side of the machine, it will 
be seen that on the main shaft C, Fig. 213, is fixed a spur-wheel J that 
drives the printing drum K through the large spur-wheel L. Immediately 
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behind the wheel J, and on the same shaft C, is fixed another wheel M, 
which gears with a wheel N, Fig. 211, of the same size and pitch, but fixed 
on the shaft O. This shaft passes right through the machine, and carries 
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at the far side a spur pinion P, which gears with spur pinion Q of an equal 
number of teeth on shaft R, Fig. 212. Shaft R carries the roller S$, between 
which and the printing drum K the feed sheet H travels. It will thus be 
seen that the printing drum K is driven from the main shaft C by means 
of the wheels J and L, Fig. 213, whereas the corresponding roller S is 
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driven from the main shaft C by means of wheels M, N, P and Q, Figs. 
211 and 213. ) 
The surface speeds of the drum K and roller S, Fig. 212, are, of course, 
the same, for between these two travels the feed sheet H, while the article 
to be printed travels between the top side of the feed sheet and the drum 
K. The bags to be printed are inserted separately between the two rollers 
Tand T!, Fig. 211, and the feed sheet roller U, and naturally when the two © 
former are raised as indicated by the position of the front one T in Fig. 210. 
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The bags are fed in by hand from the table V, and immediately the pressing 
rollers T and T? descend, the bag is drawn forward, and carried by the 
feed sheet H under the printing drum K. Printing drum K is rigid in 
fixed bearings, and all yield takes place in roller 8; thus, printing drum 
and roller S are kept in contact by a strong spiral spring W, Fig. 212, 
which is enclosed in a suitable case; the strength of the spring can be 
regulated by means of the screw Y. If, therefore, any irregularity in 
thickness obtains in the bag, the spring W and roller S yield slightly, while 
for regular thicknesses the two parts K and S roll together without any 
vertical movement of the latter, Pressing rollers T and T! are raised and 
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lowered by a cam Z, Fig. 212, on the shaft of the printing drum K. This 
cam operates on the grooved friction roller 2, and these two, through the 
lever 3 fulcrumed at 4, connecting rod 5, and arms 6 and 7, impart the 
desired motion at the proper time to the pressing rollers T and T+. The 
cam Z may, of course, be adjusted to act at any desired point in the revolu- 
tion of the printing drum K. The name, design or trade mark to be 
printed, is placed on the circumference of the printing drum K, the letters 
and designs being usually cut out from sheets of fibrous material, or, 
preferably, from rubber with canvas backs; these rubber types are the 
latest practice and give the best results in printing; at other times lead 
letters are moulded and used, and when these have served their purpose, 
the lead is melted and recast into other desirable forms. The com- 
position letters are fixed to the cylinder by means of small tacks. It is of 
course essential that some kind of colouring matter should be supplied to 
the machine, and that this colour should be distributed evenly and regularly 
on the printing letters and designs ; paint composition is used in general 
in single-colour machines, but ink in the others. All the parts for supplying 
colour to the drum K are situated at the delivery end of the machine. 
The parts consist of colour box 8, Fig..211, colour roller 9 (see also Figs. 
212 and 213), gelatine roller 10, and the parts which drive the two latter. 
They receive their motion from a large wheel 11 on the shaft of the printing 
drum K; this wheel 11 drives carrier wheel 12, which in turn rotates 
pinion 13 on colour roller shaft ; wheel 14 is on the same shaft, and Be Figs: 
motion to wheel 15 on the shaft of gelatine roller 10. 

Colour roller 9 when in work is partially immersed in the colour, usually 
called ink, in colour box 8; it draws up the colour and transfers it to the 
gelatine roller 10, from which it is removed as the letters or figures on 
printing drum K come in contact with it. The amount of colour can be 
regulated by means of a longitudinal colour supply knife or “ doctor 
knife ” 16, Fig. 211, parallel to colour roller 9 and near to it when only a 
small quantity of colour is required ; for larger quantities the doctor knife 
16 is removed farther from the colour roller 9, and thumb-screws 17, one on 
each side, with satisfactory connections, provide means for making perfect 
adjustments. Pin-screw 18 is utilised for raismg colour roller 9 into 
proper contact with gelatine roller 10; while screw 19 is for moving colour 
box, colour roller, and gelatine roller 10, so that the latter may be placed 
in its proper position with respect to the printing drum K. 

In common with most textile fabrics it happens that small bits of fibre 
fly from the bags, and some of these settle on the colour roller, and so result 
in imperfect printing? In order to remove most if not all of these fibres 
from the roller, the machine is provided with a number of cleaner blades 20, 
Fig. 211, secured to the flat rod 21; all of which receive a slow to-and-fro 
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movement as the machine runs. These blades 20 are set immediately 
under the doctor knife 16, and in contact with the colour roller 9. Their 
to-and-fro movements enable them to remove the fluff, and so secure a 
proper and pure supply of colouring matter. The knives 20 receive their 
motion from a worm 22 on the end of the colour roller shaft (see Fig. 212 
and detached view in left-hand bottom corner in Fig. 213); this worm 22 
rotates worm-wheel 23, which in turn rotates disc 24, near the periphery 
of which projects a pin 25. Pin 25 enters a slot 26 in lever 27, fulerumed 
at 28. It is clear that lever 27 will oscillate slowly, and, since its upper 
end is connected by rod 29 to bar 21, Fig. 211, the knives 20 will receive 
the desired motion. 

When it is necessary to stop the machine for some time—say, during 
the night, meal hours, etc.—it is desirable that the gelatine roller 10 should 
be removed from contact with other parts. This is done in a unique 
manner by a handle or lever 30, Fig. 212, and its connections. In order to 
show these more clearly, the parts are illustrated separately in Fig. 214. 
Lever 30 is fulerumed at 31, and a projecting 
arm 32 carries a hook 33 <a partially encircles 
the end of the gelatine roller shaft. When in work 
the parts are situated as shown, and the lever 
30 is kept secure by the pressure of a spring 34 
against a grooved pin which rests in a suitable 
recess 35 in the bottom of lever 30. To remove Fic. 214. 
the gelatine roller 10 from contact with printing 
drum K and colour roller 9, it is only necessary to press the handle 
30 to right, or backwards at the machine, when the arm 32 will move 
outwards and upwards, and the hooks 33 will therefore lift gelatine 
roller 10 in a similar direction. An equally simple method is utilised for 
removing colour box 8. In Fig. 213 it is shown in position for working, 
and is supported by the two rectangular uprights 36. These uprights 36 
are secured to short arms 37 which are joined as shown by flat rod 38. 
By rotating handle 39 into the position shown in the detached view inside 
the framework, it is evident that the rectangular pieces will occupy a lower 
plane and the long sides will now support the box ; hence the box will be 
lowered, and can then be quite easily removed. The feed sheet H is kept 
in proper tension by the adjusting screws 40, which move the roller popper 
41 to left or to right as desired. 

As already indicated, considerable improvements have been effected 
since 1916 in the “ one-colour”’ machine, style “ H”’, and the modern 
machine, as now made by Messrs. Thomas C. Keay, Ltd., is illustrated in 
Figs. 215 and 216, the former being the feed end and the opposite side to 
the pulleys, whereas the latter shows the pulley side and the inking end of 
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the machine. These views, and the line drawings in Figs. 217 and 218, 
show that the modern machine is much shorter than the older type, and 
it is, moreover, more efficient. 

All the lettering in Figs. 217 and 218 corresponds with that for similar 
parts in the machine illustrated in Figs. 210 to 214. In the first place, it 
will be seen that the sprocket wheels and chain for driving the feed sheet 
rollers G have been dispensed with altogether, as well as the bracket that 
supported the roller at the delivery end. This roller G is now almost 
immediately under the colour box ; this is the alteration that shortens the 
machine so much and reduces the necessary amount of floor space. 
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Figs. 216 and 218 show that this roller G is just within the main gables ; 
they also show that the wheel D on shaft O drives the wheel F on the end 
of the shaft of the feed sheet roller. The same view, Fig. 216, illustrates 
quite clearly the gearing to the colour roller, the lettering of the wheels 
appearing in Fig. 218; thus, the large wheel L on the shaft of the printing 
drum K drives pinion 12 on gelatine roller 10, and immediately behind 
pinion 10 and on the same shaft is another pinion 13 which drives pinion 
14 on the colour roller 9. All the wheels are machine cut and all set-screws 
sunk in the shafts ; on the whole the machine is very compact and efficient. 
The following speeds are often employed : 

Pen oinlcys 0 eo Ok eB £12. © 66: : GO 
Bags printed per minute . 30 28 26 24 ° ° 422 20 
Q 
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A large sack printing room is illustrated in Fig. 219; as will be seen 
from the printed bag in the foreground, the view was taken just before 
the visit of the British Association to Dundee in 1912. 

The method of attending to the feed and delivery ends is somewhat as 
follows: The lengths of sacks or made-up bags are laid on a table V, 
Fig. 212, near the feed end. In the machine illustrated in Figs. 215 to 218, 
the bags are fed in by hand from a separate table (not supplied with the 
machine). In both machines, the bags are taken separately by the opera- 
tive and placed on the continuously revolving feed sheet H. The printing 
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elements, which, as stated, may be set in letters, numbers, or the like, 
or prepared in semi-circular plates similar to those used in newspaper 
printing, are secured in their proper position, and the printing drum K 
works in unison with the pressing rollers T and T, so that when the bag 
arrives under the printing drum, the impression will be transferred to the 
fabric in its correct position, as regards both length and width of the bag. 
As the bags leave the machine at the end shown in Fig. 216, they are 
removed by a girl, who usually passes them on to another girl, and the 
latter builds the bags in a pile, and removes the piles periodically to a 
convenient place for distribution to the packing department. 

In some cases, a customer desires to have his bags printed in more 
outstanding designs than can be produced by a single-colour machine. 
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So long as the printing is confined to one colour, however, any practicable 
design or combination of letters and numbers can be printed in the fore- 
going machines. But when two or more distinct colours are necessary or 
desirable for obtaining the impression on the bag, a modification or extension 
of the machine already described is essential. 

Two printing drums are used in general for two colours, and one of . 
these printing drums must be capable of being adjusted in two directions 
with relation to the other, so that the design imparted by the second colour 
may be placed in its proper position, or to register properly with respect 
to the design imparted by the colour on the first drum. For this type 
of work Messrs. Keay manufacture what is known as their Double “ K ” 
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Style Printer. This machine is specially designed to print two-colour 
designs on cotton and light jute bags. Its chief features are: simple 
adjustments, complete control of ink supply, ensuring economy in ink, 
fine register, low running costs and high production. 

A general view of this machine appears in Fig. 220, and this view 
should be consulted in connection with the description of the two line 
drawings of the machine shown in Figs. 221 and 222, the former of which 
is the pulley side. The working parts of the machine are supported by 
substantial gables, braced by transverse stay-rods. Mounted on brackets 
on the gables are the two printing drums A and B. On the main driving 
shaft C, Fig. 221, is a pinion D which drives the intermediate wheel KH, and 
the wheel E imparts motion to the two large wheels F and G on the 
shafts of the printing drums A and B. 

The correct surface speed ratio between the two printing drums A and B 
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and the back feed roller H is maintained by driving the back roller H from 
the wheel G through the wheels J, K and L. The feed-cloth M passes, as 
shown, over the back roller H and over the two rubber pressing rollers 


Fra. 220 


> d 


oe ] 
| a im 


| , 


* 
nis 


inning 


N and O and over the lower feed roller 2. As in the single-colour machine, 


the rubber pressing rollers N and O are kept in contact with their respective 
printing drums by enclosed springs P. 
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The inking elements are driven from the large wheels F and G, but it 
is only necessary to describe the driving of one set of printing elements. _ 
Thus, the large wheel G drives the pinion Q on the end of the first gelatine 
roller. (This drive is seen very clearly in Fig. 216.) Immediately behind 
the wheel Q is a finer-pitched pinion R which drives the pinion 8 on the 
copper spreading roller. The pinion §, Fig. 220, in turn, drives the pinion 
T on the second or upper gelatine roller. With this arrangement, the 
surface speed of the gelatine roller is exactly the same as that of the print- 
ing drum B. Similar arrangements obtain for the driving of the gelatine 
roller for the printing drum A. 

At the opposite side of the machine, Fig. 222, the wheel U, on the end 
of the lower gelatine roller, drives the wheel V on the colour roller at the 
feed end of the machine. 

To ensure correct direction of rotation at the delivery end, the pinion 
W, on the first gelatine roller, drives the intermediate wheel X, and the 
wheel X, in turn, drives the wheel Y on tLe colour roller. 

Perfect register of one printing drum with the other is secured by 
adjusting the printing drum B, Fig. 221, to the printing drum A. The 
printing drum B can be moved easily on its shaft for lateral adjustment, 
v.e. for the width of the design. The adjustment of the design for the 
length of the bag is done by unscrewing the nuts Z and then turning the 
printing drum B in the direction desired to enable the second colour from 
the printing drum B to be printed on the correct parts of the design, that 
is, In correct register with the first colour from the printing drum A. 

The brackets that carry the ink box can be adjusted to or from the 
printing drums by thumb-screws ; this adjustment enables the ink supply 
to be regulated. The steel inking roller can be adjusted to control the 
supply of ink to the gelatine roller. Lead blocks in the ink box are set 
a little wider apart than the width of the brand to be printed, and the 
space between these lead blocks is filled with ink. When only a narrow 
width is to be printed, these lead blocks are moved inwards, and thus they 
act as auxiliary ends. 

The bags are fed into the machine as described in connection with the 
single-colour machine, that is, they are taken singly from a suitably 
placed table and entered between the feed rollers 2 when the upper roller 
has been raised by the cam 3, Fig. 222, and the necessary levers and rods, 
and are carried on the feed sheet M towards the first printing drum A. 
The first colour is impressed here between the printing drum A and the 
feed sheet M, the latter being pressed upwards by the springs P and the 
roller O. The bag continues to move forward, and when it reaches the 
printing drum B the second colour is imparted to the bag. It is finally 
delivered at the back as already described. 
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When the machine starts, the steel ink roller, rotating in the ink, 
carries upward just as much ink as the scraper allows to pass. The 
small gelatine roller—called the messenger roller—contacts alternately 
with the ink roller and the first or lower gelatine roller. A copper roller, 
oscillating between the lower and upper gelatine rollers and in driving con- 
tact with both, transfers some of the ink from the lower roller to the upper 
roller, and at the same time spreads the ink to an even thickness. 

A production of 25 bags per minute is obtained with perfect registering 
of the colours, even on intricate designs. Much higher production results 
when the machine is driven faster, but the high speeds are not recommended 
until the operator is thoroughly conversant with the machine, as a badly 
adjusted machine is liable to damage the printing brands if the speed is 
excessive. The machine is standardised, almost silent in operation, all 
parts are interchangeable, and the wear and tear is negligible. 

The following speeds are often employed : 


Revs. per min. of driving pulleys . 129 120. 111 102 93 # 85 
Bags printed per minute . 30 28 26 pd ee Agr, 


Figs. 223 and 224 illustrate an end elevation and a plan of the two- 
colour machine made by Messrs. D. J. Macdonald, Ltd., Dundee. In 
‘ principle it is somewhat similar to the other types of machines, and is 
driven in the usual manner by the fast and loose pulleys A and B on the 
main shaft C. On this shaft is fixed the under pressing roller D for the 
first printing drum E, and at the end of the shaft opposite to that of the 
driving pulleys is a bevel pinion F, Fig. 224, which, through similar bevel 
pinions G, H and J, and the side shaft K, drives the under pressing roller 
L, Fig. 223, on the shaft M. Pinions N and O, Fig. 223, of 33 teeth each 
drive the wheels P and Q, Fig. 224, of 94 teeth each on the ends of the shafts 
R and 8 of the first and second printing drums E and T respectively. 
In the elevation, Fig. 223, the wheel P is omitted and the drum E shown, 
whereas the wheel Q is shown and the drum T omitted; all appear, 
however, in Fig. 224... Wheel P then drives the wheel U of 18 teeth on the 
shaft of the gelatine roller V, and wheel U drives wheel W of 15 teeth on 
the shaft of the ink roller X. In a similar manner the wheel Q drives the 
gelatine and ink rollers Y and Z by means of the wheels 2 and 3. The shafts 
of the two ink rollers X and Z are supported in stationary blocks, but the 
shafts of the two gelatine rollers V and Y are supported in adjustable 
blocks, as shown in Fig. 223, and these blocks permit of adjustments in 
two planes so as to enable the operative to fix the gelatine rollers in the 
most satisfactory position with regard to the ink rollers and the printing 
drums. The amount of ink carried up to the gelatine rollers by the ink 
rollers is regulated by the sliding bases 4 and 5, Fig. 224, of the ink troughs 


"XII SACK AND BAG PRINTING 233 


6 and 7, and the adjusting screws 8 and 9. Two of these screws, say the 
first and third in each set, force the bases 4 and 5 forwards towards the 
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ink rollers X and Z to minimise the quantity of ink ; the remaining screws, 
the second and fourth of each set, draw the bases 4 and 5 backwards, and 


234 _ FINISHING OF JUTE AND LINEN FABRICS | omar. © 


thus widen the gap between them and the ink rollers to increase the quantity 
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The first rough adjustment of the printing drum T in regard to its 
relative position to the printing drum E is made by sliding the clutch 10, 
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Fig. 224, on the shaft S until the recess in the clutch is clear of the projecting 
parts 11 cast on the boss of the wheel Q; wheel Q, which is loose on the 
shaft, can then be rotated as far as desired in either direction. The clutch 
is then slid on the key and keyway until it occupies the position shown 
in Fig, 224. The final accurate adjustment is accomplished 
by means of the thumb-screws 12 and 13, Fig. 223; 
slackening the two screws 12 and screwing up the two 
screws 13 will clearly turn the wheel Q counter-clockwise, 
while slackening screws 13 and screwing up screws 12 
will turn the wheel Q clockwise—sufficient space being left 
between the slot in the clutch 10 and the projection 11 to 
admit of the necessary movement after the rough adjust- 
ment. The bags are fed in as already explained when the 20 


Fig. 225. 


pressing rollers 14 are lifted from the cloth 15 by means of the cam 16, 
anti-friction roller 17, and lever 18 fulcrumed at 19; the cam and rollers 
occupy then the positions indicated in Fig. 230. 

The mechanical stirrer illustrated in Figs. 225 and 226 is operated by 
means of a rope 20 from the grooved pulley 21 on the shaft R of the print- 
ing drum KE (see also Fig. 224); a similar stirrer is driven from the shaft 
S of printing drum T. The rope 20 passes from pulley 21 to a guide pulley 
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22, then to pulley 23, and returns to a second guide pulley immediately 
below 23, and thence back to the pulley 21. The stud 24 of pulley 23 is 
supported by the bracket 25, and the stud also carries a chain pulley 26. 
A similar bracket 27 carries an adjustable stud 28 upon which rotates a 
second chain pulley 29. An endless chain 30 passes round the chain 
pulleys 26 and 29, and is thus kept in motion when the printing machine 
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is running. The links of the chain 30 are shown on a much larger scale 
in Fig. 227. A projecting part on one of the links carries a pin 31, and the 
end of this pin enters the slot 32, Fig. 226, of the stirrer 33. The pin 31 
never leaves the slot 32, but serves to carry the stirrer to the right and left 
alternately. The lower end of the stirrer is immersed in the ink, and it 
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occupies a position near to the base of the ink trough, and close to the 
periphery of the ink roller. It is evident that the stirrer will travel from 
one end of the trough to the other when the large link and pin 31 are moving 
say to the left, but as soon as the link reaches say the pulley 29 it will 
commence to pass round it, the pin 31 meantime sliding down near to the 
bottom of the slot 32. The further movement of the chain will thus enable 


Fig. 228. 


the pin 31 to move the stirrer to the right ; the stirrer thus moves forwards — 
and backwards the full length of the trough on the shaft 34, and keeps 
the ink in the most satisfactory condition. 

Figs. 228 to 231 show the one-colour sack printing machine made by 
Messrs. D. J. Macdonald, Ltd. ; it contains a few important changes which 
are valuable for certain types of bags. Fig. 228 is a view of the driving 
side; Fig. 229 is a plan; Fig. 230 represents the gear side, and Fig. 231 


XI _ SACK AND BAG PRINTING 237 


is an enlarged view of the ink roller and its connections. One printing 
drum only is shown, but two, three or more may be introduced into this 
machine, as in the others, if desired. The fast and loose pulleys, flywheel, 
belt fork and handle, and the brake are clearly seen in Fig. 228. On the 
main shaft A, Fig. 230, is the usual wheel B of 33 teeth, and also the pressing 
roller C; the former drives the printing drum E on shaft D by means of 
the large wheel F, Fig. 229, of 94 teeth as before. A much steadier drive 
to the inking and gelatine rollers, however, is obtained as follows: The 
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wheel B, Fig. 230, drives the wheel G, with which is compounded the 
sprocket wheel H. A similar sprocket wheel J on the stud K of the adjust- 
able arm L, fulerumed at M, is driven from sprocket wheel H by the chain 
N. Asecond chain O from the sprocket. wheel J drives the sprocket wheel P 
on the shaft Q of the ink roller R. From the same shaft Q a wheel S, 
Fig. 229, of 29 teeth communicates the motion to a wheel of 36 teeth on 
the first gelatine roller T, and from this wheel is driven a wheel of 24 teeth 
on the brass distributing roller U ; finally, the last-mentioned wheel drives 
another wheel of 36 teeth on the second gelatine roller V. | 

An end long movement of about half an inch is imparted to the brass 
roller U in order to distribute the ink evenly over the second gelatine 
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roller V and therefore on the type. The mechanism by means of which 
this is effected is illustrated on a large scale in Fig. 231. The shaft W of 
the brass roller U is prolonged, and at its end is fixed a worm X. As the 


Fig. 230. 


shaft revolves, the worm X moves slowly the worm wheel Y on the stud Z, 
and since the worm wheel Y and the cam 2 are compounded, it follows 
that the bracket 3 is caused to slide to and fro in the fixed bracket 4, 
Fig. 230, and thus to give the desired lateral movement to the brass spread- 
ing roller U. 

Instead of nailing the type on to the printing drum H, a novel arrange- 
ment is provided. The drum Ein ordinary machines is covered with wooden 
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staves, but in this case it is metal, and a part of it is cut away, or rather 
left off in the moulding, at 5, Fig. 229. A shaft 6 is made in two semi- 
circular halves, and these are set screwed together by screws 7 to grip 
between them a broad piece of linoleum 8, while the opposite end of the 
linoleum is fixed to a bar which in turn is held by two hooked parts of the 
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drum. The linoleum can thus be drawn perfectly tight on the drum by 
wheel 9 and screws 10, and held in this position by pawls 11. The type 
is nailed to the linoleum, and when once nailed is a fixture. Such a method 
is obviously intended for repeat orders, of which there are many ; one piece 
of linoleum and the necessary type are required for each complete set. 

In this machine the second gelatine roller is fixed in adjustable brackets — 
in the frame, but the remaining three rollers, R, T and U, are supported by 
a movable table 12 operated by screwed rod 13. The table slides in 
guides 14. 7 

When large quantities of bags are owned by individual firms, the 
method of printing provides a safe means of identification, but it does not 
take into account the number of bags in the possession of any firm, nor 
does it enable the owners to keep a record of the destination of certain bags. 
If desired, a numbering machine, made by Messrs. D. J. Macdonald, Ltd., 
Dundee, can be attached to the delivery end of a printing machine. And as 
each bag leaves the last printing drum, it is entered into the numbering 
machine, and its consecutive number printed on by numbered discs 
arranged in a circle. These printing discs are raised and lowered at the 
proper time in order, first, to allow the last numbered bag to be carried 
away, and another brought into position by the feed cloth, and, second, 
to imprint the consecutive number on the bag. Other suitable mechanism 
arrests the movement of the bag for a moment while the type is impressing 
the number on the bag. One-third of a revolution is occupied in raising 
the printing discs from the bag; one-third for dwell in the highest 
position ; and one-third for lowering the discs on to the bag—all being 
imparted, of course, by a suitably shaped cam and ring roller which 
embraces the block. 

The unit disc is intermittently moved number by number by means. of 
a spring pawl which is hung on fixed pivots. As the discs descend, the 
pawl moves away from the disc, but as the latter is ascending, the pawl 
engages with a ratchet wheel, and rotates the unit disc through one division 
or number. Every revolution of the unit disc causes a projection on its 
face to move the tens disc one division, and so on with all the remaining 
discs. | 

The feed cloth is operated from the first printing machine by a suitable 
chain drive, but its forward motion is stopped intermittently and auto- 
matically for a moment when the bag reaches its position under the 
numbered discs. 

The inking arrangement consists of the usual ink roller, from which ake 
ink is taken by a gelatine roller; the latter moves intermittently and 
horizontally below the ink roller a the printing discs, and the impressions 
are made in the usual way with a fixed rubber slab below the feed cloth. 
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Paraffin, turpentine and similar liquids are used to thin down the paint 
or colour, and in all cases drip boxes are fitted so that the paint will not 
drop on to the bag which is being printed. 7 

We have already mentioned that the bags are not so easily printed as 
paper, because of the elastic nature of the cloth, and because the two 
layers of the bag are inclined to move a little, one upon the other ; hence, 
when two or more colours are used, some firms prefer to use the heavy 
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type of ordinary printing machine, in which case the bag lies perfectly 
flat through all the machine, and, in consequence, the second or third colour 
is usually more accurately placed with respect to the previous printings 
in those cases where the two colours are in close juxtaposition ; for ordinary 
cases, where the various colours are detached, satisfactory work is obtained 
from any of the machines. 

In special types of two-colour bag printing machines, the bag is fed 
in twice ; in such cases, the feeding of the bags must be very accurately 
performed and somewhat similar to the method adopted in colour printing 
on paper. Four colours are occasionally printed in such machines. 
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Within recent years a demand has arisen for bags to be printed on both 
sides, and machines for this work are now made by Messrs. D. J. Macdonald, 
Ltd., Dundee. In single-colour printing machines, the second printing 
drum and the inking rollers are placed below the pressing roller. Little 
difficulty was experienced in these machines, but with the multi-colour 
machines, where perfect registration is necessary, the problem was more 
difficult. The work has been solved by means of a turning device, and the 
machine itself, which also numbers the bags consecutively, is illustrated 
in Fig. 232. 

After the bag has left the first printing drum, instead of passing straight 
forward as in other machines, the end of the bag is taken upwards by means 
of grippers attached to the endless chains shown at the far end of the 
machine. When the bag is lowered, it is taken away by the feed cloth to 
the drum for printing the other side. Thus, the method of raising and 
lowering the bag on to a travelling band, causes the unprinted side of the 
bag to be uppermost, and in a position for being printed by the second 
half of the machine. 


CHAPTER XIV 
STARCHING, DYEING AND DRYING 


Apart from the simple operation of damping with water or with a light 
starch, preparatory to calendering or mangling, the operations and machines 
that have been described up to the present are conducted and employed 
respectively for what may be considered “ dry-finishing”. Although 
the dry-finishing process is used for the larger proportion of jute fabrics, 
and for a large quantity of flax, tow and mixed fabrics, there is a con- 
siderable quantity of jute cloth which undergoes some process of dyeing or 
starching, or both, and enormous quantities of linen fabrics which are 
bleached to varying degrees of whiteness. This treatise is not intended to 
deal exhaustively with these processes, but since all these special finishing 
operations are so closely related, it is necessary at least briefly to refer to 
them all. 

In many types of wearing apparel for ladies, gentlemen and children, 
it is essential that some stiffening material, termed padding or buckram, 
should be inserted between the outer cloth and the lining in order that the 
garment may preserve its proper form. This material is invariably some 
kind of cloth. The most expensive ones are haircloth, cloth made of cotton 
warp and hair weft, and cloth composed of flax warp and wool weft. Most 
of these have usually sufficient elasticity without artificial additions, but 
nearly all other types of padding—e.g. flaxes, tows, tow and jute unions, 
and all jute fabrics that are intended for use as paddings—require stiffening, 
and sometimes dyeing, in order that they may fulfil satisfactorily the 
particular purposes for which they are intended. Both dyeing and starch- 
ing or loading are conducted in practically the same type of machine— 
v.e. the jigger dyeing machine, one type of which is illustrated in front 
and end elevations in Figs. 233 and 234, and in plan in Fig. 235. The 
dyeing liquor or the loading starch is placed in the vat A, and is kept hot 
by means of steam which is allowed to enter when required through the 
valve B, Fig. 233. A similar valve C is used for filling the vat with hot 
water, while valve D is the outlet. The cloth E is wound upon one or 
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other of the rollers F and G, Fig. 235, and is transferred from one roller to 
the other several times in order that the proper degree of colour or the 
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Fig. 234. 


correct amount of starch may be applied. In Fig. 233 it will be seen that 
the cloth passes from roller G under and over three guide rollers H before 
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it reaches roller F—ropes or a short length of cloth being attached to each 
roller F and G and to the ends of the pieces that are to be treated. The 
jigger is put in and out of action by the ordinary fast and loose pulleys 
J and K on shaft L. Running loosely on this shaft are two bevel-wheels 
M and N which gear respectively with bevel-wheels O and P on the ends 
of rollers F and G. Clutch R rotates with shaft L, but is capable of being 
slid along the shaft in both directions by means of fork S (see also Fig. 235). 
Thus, when handle T is moved outwards, upright lever U, Fig. 233, is 
slightly oscillated, and the fork S places the clutch R in gear with bevel- 
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wheel M; roller F will therefore be rotated, and will draw the cloth from 
roller G, which is free to run easily since the bevel-wheel N is at this time 
clear of the clutch R. A weighted rope V, Fig. 234, passes partially round 
pulley W, and thus the roller is prevented from overrunning while the 
piece is being unwound. Similarly, when the handle X, Fig. 233, of the 
same lever U is moved outwards, the clutch R is placed in contact with 
the bevel-wheel N, the weighted rope V, Fig. 234, placed over the drag 
pulley Y, Fig. 235, and the piece wound off roller F and on to roller G. 
The above jigger is occasionally used for bleaching, but special bleaching 
apparatus is invariably employed when much work of this kind requires 
to be handled. ae 

It is customary to use two separate jiggers for such goods as black 
paddings, one for the dye and the other for the starch, although it is not 
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an uncommon practice to mix the dye and the starch, and to make one 
vat suffice for the combined processes. In any case, when the cloth leaves 
the jigger or the starch box it is necessary 
either to dry it partially or to dry it per- 
fectly, and then redamp it slightly before 
submitting it to the glazing or other final 
finishing process. When the starching 
and drying processes are performed simul- 
taneously, and if one run through the 
solution is sufficient, a combined starching 
and drying range is used somewhat similar 
to that illustrated in Fig. 236. This is 
what is termed the horizontal drying 
machine, and although it occupies more 
floor space than that occupied by the 
vertical type to be illustrated presently, 
it is considered by many to be the better 
of the two on account of the comparative 
ease with which the work can be per- 
formed; for low rooms the horizontal 
machine is the only feasible type. 

The cylinders A, 17 of which are shown 
in Fig. 236, are usually made of copper, 
but sometimes of tinned iron, are about 
224 in. in diameter, and all are supplied 
with steam, which enters through a steam 
supply valve near the end of the steam- 
pipe B. The ends only of the lower set of 
steampipes are shown in full, but a 
similar set is utilised for the upper tier 
of cylinders. Hach cylinder is provided 
with an air valve, so that during con- 
densation of steam, the air may enter the 
cylinder and thus prevent any collapse. 
The condensed steam is withdrawn in the 
usual way. All rollers in the mangle, 
as well as the cylinders in the drying 
machine, are wide enough to accommo- 
date two narrow pieces side by side at the same time—a common width 
being 66 in., which is quite wide enough for two 28-in. pieces to pass 
over abreast; wider machines are made when requirements demand 
them. The two pieces may be brought in rolls or in a loosely folded 
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condition and placed on the stillage at or about C; they are then passed 
over and under the two sets of tension rails D, passed under roller E 
in starch box F, between the two 22-in. sycamore bowls G and the 
9-in. brass bowl H, over roller J, in front of conical opening rollers K, and 
then partially round all the copper cylinders A. The cloths emerge at the 
opposite end usually perfectly dry, are carried over a guide roller L, between 
drawing and pressing rollers M and N, and finally between the plaiting- 
down or folding rollers O. These latter rollers are made to oscillate at the 
end of support P, which receives its to-and-fro motion from the short arm 
Q and a pin near the periphery of disc R. This folding, cuttling or faking 
motion arranges the cloth in folds as illustrated at S. 

It will be seen that in Fig. 236 the cloth is immersed in the starch, so 
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that both sides are treated. The superfluous starch is squeezed out between 
the bottom roller G and the middle roller H. The necessary pressure is 
obtained by weights T on the end of lever U fulerumed at V, rod W and 
lever X fulcrumed at Y—the force being in the vertical plane which passes 
through the centres of the bowls or rollers G and H. 

Occasionally one side only of the cloth requires to be steno in which 
case a different method of threading the cloth is necessary. Figs. 237 and 
238 illustrate the provision that is made for treating both cases. Fig. 238 
is identical with, but on a larger scale than, the similar parts in Fig. 236, 
but in Fig. 238 the cloth passes direct between the two lower rollers G and 
H, and receives starch only on the underside, the starch being carried up 
by roller G. The wooden cistern or box F is made with a removable 
board Z; this board is withdrawn when both sides of the cloth are being 
starched as illustrated in Figs. 236 and 237, but is replaced when starching 
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one side only as in Fig. 238, and thus necessitates a smaller quantity of 
starch. 

When the jigger is used, the pieces are often removed from the rollers 
and folded loosely into cage barrows, and when this method is adopted 
the three-bowl starch mangle shown in Fig. 236 is not required. The 
barrow is wheeled immediately behind the first cylinder A, and the two | 
pieces may then be passed over a roller similar to J and then over the 
cylinders, or the machine may be arranged so that the upper tier contains 
one more cylinder than the lower tier, in which case the cloths pass directly 
from the barrow over the first upper cylinder, and drop into a similar 
barrow placed under the last upper cylinder—in other words, the cylinders 
as illustrated in Fig. 236 are inverted. Some jiggers are provided with 
an extra loose roller, so that when the piece is passing through the solution 
for the last time it may be wound on to this special loose roller, and the 
whole—roller and piece—carted to the back of the drying machine. In 
some cases the reversal of the direction of the piece from one roller to 
another is performed automatically. 

A similar three-bowl mangle may naturally be used in conjunction with 
the vertical drying machine, but it is unnecessary to introduce the mangle 
again; we, however, illustrate the vertical drying machine in Figs. 239 
and 240, which show respectively a side elevation and a plan. More 
details are introduced into this drawing, but somewhat similar parts are 
used in the horizontal machine. The illustrations show that two pieces 
on rollers are placed side by side on the left in standards, passed over and 
under guide rollers and patent expanders, not shown, and are then threaded 
over the cylinders as indicated by the heavy black line. Three pairs of 
uprights Q support 30 cylinders, but more are often used, and in consequence 
of the difference in length which obtains between the pieces in the different 
stages of dryness, it is necessary to introduce tension rollers at A to take 
up any slack that may have a tendency to collect and thus hinder perfect 
work. It will be understood that there may be several pieces on one roll, 
but in all cases the cloth follows the same path, which is clearly indicated 
in the figure. 

Steam enters at B, and passes through all the steam pipes, the vertical 
ones of which are anil arranged as supports for the cylinders themselves. 
A steam gauge is also provided to register the pressure, which is usually 
about 15 lb. per sq. in., while the whole machine stands in cast-iron 
troughs ©. The method of driving the cylinders is illustrated in Fig. 240. 
A small steam engine is situated at D, and drives the main shaft EK through 
pinion F and wheel G. A bevel wheel H on the main shaft EK drives the 
other shafts J and K through similar bevel-wheels and side shafts L and 
M. Spur-wheels on shafts E, J and K gear with toothed wheels on the 
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ends of the lower cylinders, N, O and P, Fig. 239. Hach cylinder is 
provided with a similar wheel by means of which it is driven by the wheel 
on the end of the cylinder immediately below and on the opposite side of 
the upright Q. A continuous positive drive is thus imparted to every 


Fic. 239. 


cylinder. The plaiter or folder R is driven from a pulley S on the end of 
shaft K by belt T and pulley U. The necessary steam traps and air valves 
are supplied at V and W respectively. 

As already mentioned, the operations of dyeing, starching and drying 
are in many, if not in most, instances performed independently of each 
other, and the pieces are conveyed from one machine to another in succession. 
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In other cases the dyeing is a separate operation, and the starching and 
drying are combined as in Fig. 236, whereas in a few cases the three processes 
are performed simultaneously, so that the grey piece enters at one end, 
and leaves at the other end in the form of a dyed, starched and dried 
fabric. When the latter method is employed, the path which the piece 
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follows is somewhat similar to that which obtains in the chroming vats 
used for cotton goods, and in continuous dyeing machines where in both 
cases multiple vats are used. 

Figs. 241 and 242 illustrate, in a more or less diagrammatic fashion, an 
elevation and plan of the dyeing and starching apparatus of such a con- 
tinuous range; the cloth, which is brought to the machine either in a 
loose form or on a roller, is placed immediately on the left of the first vat A, 
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and after traversing through the liquids in vats B, C, D and E, Fig. 241, 
is taken over a set of drying cans or cylinders such as are illustrated in 
Figs. 236, 239 and 240. The vats shown are identical with the jigger 
illustrated in Fig. 233, but simple wooden vats serve the same purpose. 
The pieces often run two abreast, and first pass over guide roller F, Fig. 241, 
_ under rollers G near the bottom of the vat, and then between pressing or 


Fig. 241, 


squeezing rollers H and J; a similar group of rollers is provided for each 
vat. The heavy line represents the cloth, and shows that the cloth passes 
directly from the pressing rollers of one vat to the guide roller of the next 
vat. This arrangement is feasible when the cloth may be drawn forward 
without injury through all the vats by the last pair of rollers, in which 
case the vats may be situated close to each other. If, however, it is 
necessary that each pair of rollers should not only press, but also draw 
forward the cloth, or that two sets of rollers should be employed for the 
two. purposes, it is usual to leave a gap between the vats as illustrated, 


Fig. 242. 


and to make provision for part of the cloth to collect between each pair 
of vats; in this way the various vats are independent of each other, and 
thus provision is made for any alteration in lengths due to the action of 
the different liquids. Under such conditions the cloth may fall on to a 
stillage, or on to slowly travelling endless cloths placed between each- 
pair of vats, and at a height indicated by K. Another method is to intro- 
duce compensating rollers between each pair of vats. 

Cloth that is intended for paddings may be required either a brownish 
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colour or black, in addition to being starched and glazed ; both types of 
finish, with the exception of glazing, can be produced in the same machine. 
The great advantage which attends the use of apparatus similar to that 
illustrated in Figs. 241 and 242 is that the work is continuous, and in 
consequence there is less handling of the pieces. 

The usual method of dyeing blacks for paddings is to run the cloth | 
through one or more vats, or once or twice through the same vat, containing 
a solution of logwood extract or hematine crystals, bark extract (quercitron 
bark), soda ash, and turmeric or fustic. It is then passed through a bath 
containing copperas. Sometimes two or three different dye-stufis are 
mixed for dyeing black. The dyed cloth is then ready to be starched. 
In the continuous range such as is illustrated in Figs. 241 and 242, the 
vats A, B and C contain the first solution ; vat D contains the copperas, 
when black is desired; while vat E is reserved for the starch. Flour, 
sago, tapioca, maize, white and grey farina, and dextrine or British gum, 
are used in various quantities as the adhesive substance, according to the 
colour of the cloth and to the amount of loading desired, while china-clay 
and black clay are used as special loading agents. 

The solution in the first three vats shown in Fig. 241 stains the cloth 
to a brownish-purple colour, and the copperas then turns it black. It is 
a common practice to use fustic in the dyeing, because it brightens the 
cloth ; if this substance is omitted, the cloth is usually dull and possesses 
a bluish cast. After the cloth leaves the copperas bath it passes through 
the starch box E, then between the last pair of squeezing rollers, and is 
finally guided on to the first can or cylinder of the drying apparatus. 

When the starching is done independently of the dyeing, the cloth is 
often run through the starch box two or more times, depending, of course, 
upon the degree of stiffness required. The starch paste may also be made 
of any desired thickness, and when the operation is continuous—+t.e. when 
the cloth is run through only once—it is evident that the thickness of the 
_ starch paste may vary from time to time for different classes of goods and 
_ for different degrees of loading. The amount of starch of a given con- 

- sistency which a cloth will absorb may be varied, however, by altering the 
weights on the pressure rollers H, Hig. 241; and this is often done in 
continuous starching ranges to obviate the necessity for making starches of 
different thicknesses. The prepared starch may be introduced into the 
vat by small vessels, or a pipe, provided with a valve, may be arranged 
to conduct the starch directly from the boiling and mixing tanks to the 
starch box as desired. The latter is obviously the cleaner method, and 
ultimately the more economical. 

The starching is light, medium or heavy, according to requirements, 
and may add anything up to 50 per cent, or even more, of the weight of 
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the piece. Common proportions of combined substances vary from 4 to 
3 lb. for each gallon of water. The mixture, which may contain the ea 
of two or three kinds of cereals, as well as a loading agent and the necessary 
amount if water, is boiled in the usual manner. 

The four photographical reproductions in Fig. 243 represent four small 
samples of jute hessians that have been woven and dyed in the Dundee 


Fig. 243. 


Technical College specially for the purpose of illustrating this branch. 
The quantities of dyewares used for these samples are as follows : 


First Batu 


Per cent of 
Weight of Sample. 
Hematine crystals (hematein =a product of logwood) . , 15 
Soda ash, Na,CO, . ; ‘ 2 
Bark extract (quercitron bark) . ; 2 
Turmeric : : : : : . a 2 


SECOND BaTH 


Copperas (green vitriol) Ferrous Sulphate FeSO, ! ‘ 15 
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Patterns A and A! are cut from a hessian cloth made from the ordinary 
kinds and qualities of warp and weft. Patterns B and B! are cut from a 
hessian cloth made from the same warp as above, but woven with Daisee 
weft. A and B show the effects in the two samples after they had been 
treated with No. 1 bath, while A! and B! show the effects that result after 
having passed the dyed samples through the copperas or No. 2 bath. 
It will be noticed that, although the weft in pattern B is much darker than 
that in pattern A, the ec oucine dyed sample B? is not nearly so 
black as pattern Al. 

It will, of course, be understood that the dye liquor in which the above 
patterns were dyed was not exhausted, and a smaller percentage of dye- 
wares would be sufficient where the dyeing was more or less continuous. 
The quantity of dyewares would also be influenced by the depth of colour 
desired, for some so-called blacks are little deeper than dark greys. When 
the cloth leaves the drying cans or cylinders it is allowed to lie, if possible, 
several hours before being damped preparatory to the process of calendering. 
The cloth may then be run two or three times through a glazing calender 
if a high finish is desired, but if a dull finish is desired it is run through 
the ordinary calender once on each side of the cloth. 

Jute stands between cotton and wool in regard to its behaviour to 
dyeing. 

Basic colours are dyed without previous mordanting of the yarn or 
cloth. The dyestuff should be dissolved with the addition of 2 per cent 
to 5 per cent acetic acid calculated on the weight of the material to be 
dyed. 

The solution of colouring matter is then added to the dyebath containing 
5 per cent alum or 5 per cent acetic acid. Then the material to be dyed 
is entered and dyed in the cold for + hour; afterwards the temperature is 
raised to the boil. 

Acid colours are dyed for one hour at the boil with the addition of 
24 per cent alum and 23 per cent oxalic acid; and, after allowing the 
bath to cool for some time, the material is wrung out and dried without 
rinsing. 

Substantive colours. Dye as on cotton for about ? hour, boiling with 
an addition of 15 per cent to 20 per cent Glauber’s salts crystals and 
1 per cent soda ash ; turn off steam and work the material for a further 


half-hour. 


CHAPTER XV 
WATERPROOFING AND FIREPROOFING 


WATERPROOFING.—The machines and the processes illustrated and described 
up to this chapter embrace, if not all, at least the most important of those 
that are in everyday use for the finishing of heavy goods made from long 
vegetable fibres. The most important omission is, perhaps, that branch 
which deals with the waterproofing of heavy fabrics. This branch has 
been in operation for many years, but it may be considered as one of the 
latest developments of the trade. Although the veil of secrecy in this 
branch has been partially lifted, the various processes followed, as well 
as the proportions of the various ingredients used for obtaining the 
necessary degree of impermeability to atmospheric influences, are in 
general carefully guarded by the firms who engage in this important 
branch of finishing. 

Certain types of cotton and flax canvas and duck cloths are so well 
made, and so closely and heavily woven, that they are comparatively 
proof against rain so long as the cloth remains stretched or taut—e.g. in 
the form of marquees and tents; but immediately such cloths come into 
contact on the inside with any solid substance, the moisture passes through. 
Under ordinary circumstances it 1s unnecessary to do anything to these 
types of cloth other than to see that they are well and carefully woven. 
As a matter of fact, all cloths intended to be waterproofed should be 
- woven closely ; in many cases, it is essential to add some waterproof 
substance to the fabric, and it is the addition of these substances that gave 
rise to the term of waterproofing. 

In the higher class of goods, the cloth should be boiled i remove all 
starch dressing, and anything else that may cause mildew. If the yarns 
of which the cloth has been made have been boiled, and the dressing used 
contains an antiseptic, this treatment—although desirable—may be 
dispensed with. Unbleached cotton cloths and cloths woven from wet- 
spun flax yarns are particularly liable to mildew. The methods of proofing 
in general use are: 

254. 
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(a) By applying to the fabric a coating of, say, india-rubber, varnish, 
boiled linseed oil, paraffin wax, or the like. 

(6) By impregnating the fabric with a substance to fill up the cells and 
pores, such as solutions of paraffin wax, ceresine and metallic soaps 

3 in benzene or naphtha ; pitch and tar are also used. 

(c) By precipitating insoluble compounds in the fibres of which the cloth 
is made, such as metallic compounds (oxides and hydrates) or | 
metallic soaps. 

(d) By parchmentising the fabric obtained by passing it through a 
solution of ammonium cuprate. mee 


Solid purified hydrocarbons, such as paraffin wax and the like, may be 
used, in which case the solid substance is often applied at the calender, 
where it is pressed against the steam-heated cylinder, or else rubbed on a 
roller which is pressed hard against the hot cylinder. In both cases, the solid 
substance is deposited on the surface of the fabric in the form of a film. 

Coating with india-rubber is a highly specialised industry, and the 
process does not come within the scope of this work. 

Linseed oil is applied as a mixture of raw oil, boiled oil and driers, 
with the pigment as desired. If the cloth is in piece form, it may be passed 
through the mixture contained in a suitable tank, the excess liquid being 
squeezed out by a pair of rollers, and the cloth hung up for 10 to 14 days 
for the oil to oxidise. It is not advisable to give more than three coats 
before making up the cloth, as the material would be too stiff to handle 
satisfactorily. Made-up material, such as railway covers, is folded up and 
passed through a tank of the mixture, and squeezed by rollers. The 
covers are then opened and spread out, and the coating thoroughly levelled 
on both sides; they are then hung up to dry. The oil oxidises in 10 to 
14 days; at the end of this time, the covers are taken down and further 
coatings applied—usually two on the upper surface and one on the under 
surface, and the covers are hung up after each application. The result 
is a heavy, tough, and flexible coat on the fabric, quite impervious to air 
and water. A suitable mixture would contain by weight approximately 
88 per cent boiled oil, 8 per cent terebene drier, and 4 per cent vegetable 
black. When the fabric is varnished or painted—say for use in trunk 
making—it is sized and dried, and is then painted on one side only, pretty 
much in the same way as waxcloth is painted. 

When the fibre is being impregnated, the fabric is run through a bath 
of the mixture, the excess removed by squeezing rollers, and then the 
fabric is hung up to allow the solvent to evaporate; if preferable, the 
evaporation may be done by passing the cloth through a heated drying 
chamber. 
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Pitch is applied hot by pouring it over the cloth, and then spreading it 
carefully by hand with a long hard brush. One or two fixed brushes may 
be used, and the brushing, or rather the spreading, may be done mechani- 
cally as the cloth passes slowly under them. According to another 
method, the pitch is deposited on the full width of the fabric through a 
narrow adjustable slot in the bottom of the tank that holds the tar. Or, 
in the case of Stockholm tar, the cloth may be simply passed through the 
mixture in the tank, the tar being kept thin by the addition of tar spirit 
and the application of heat. On emerging from the tank, the cloth is 
passed between hot rollers and finally under the fixed brushes. The 
rollers squeeze part of the tar into the heart of the fabric, and the 
rest is spread evenly over the surface of the cloth. If desired, the 
tar may be applied on both sides of the fabric by allowing the bottom 
roller to rotate in hot tar; in this case, the application on the upper 
surface is applied as indicated above, and the underside of the cloth 
treated by the tar drawn up by the lower roller. In all cases the cloths 
are dried as stated. A specially cheap mixture is composed of approxi- 
mately 50 per cent paraffin wax and 50 per cent pitch. The pitch is 
treated with warm naphtha, the mineral matter allowed to settle, and 
then the solution is drawn off. This mixture is suitable for cheap hatch 
covers. 

Metallic soaps for waterproofing are made by precipitating soap with 
metallic salts; alum is used to give white soap, copper for green soap, 
and ferrous sulphate for red soap. Only good soaps with a high percentage 
of hard fatty acids, e.g. stearic, should be used. The soap is dissolved in 
as little water as possible, and the strong solution is made in a steam-heated 
tank ; this solution is drawn off, and then a concentrated solution of the 
metallic salt is added. The precipitate usually rises to the top in the form 
of a curd or a heavy oily cake. When cooled, the cake must be broken 
into fine pieces, then washed and very thoroughly dried. The preci- 
pitate from the ferrous sulphate is a dirty grey at first, but on exposure 
to the air it oxidises and turns red. 

The metallic soaps are prepared for use by dissolving them in naphtha, 
the operation being conducted in a mixer to which a little heat is applied, 
and the product drawn off. A proportion of paraffin wax is often added 
to make the deposit on the cloth heavier; in addition, filling agents are 
often intermixed. The cloth is simply passed through the solution in 
the tank of an ordinary padding machine, and at a speed of 300 to 400 yards 
per hour; this speed allows of thorough impregnation. The excess liquid 
is removed by squeezing rollers, and the cloth is either hung up for the 
naphtha to evaporate, or is passed through a long duct through which 
a current of hot airis passing. The cloth is then dried and the impregnation 
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process repeated, because the first run-through is not sufficient to fill 
up all the interstices. 

When the hot air duct is used, the temperature must not be too high, 
as it is apt to discolour green soap proofing, or in the case of white soap 
mixed with paraffin wax, a temperature above 100° F. may blacken the 
cloth by preventing the paraffin wax from cooling to a quasi-crystalline 
state. 

Typical mixtures are as under : 


NATURAL CoLoUR: WHITE 


Aluminium soap ; : .. 150 lbs, 
Paraffin wax . Poe ek 
Lithopone ; ee 
Naphtha . ; 60 gallons. 


GREEN COLOUR 


Copper soap... ie heedeOcibs: 
Aluminium soap Wee 0,605 OU). 
Paraffin wax . ; . 200 to 400. ,, 
Naphtha . ; ; . 100 gallons. 


KHAKI COLOUR 


Aluminium soap : 1 2200: Ibs, 
Tron soap (ferrous) . a=) LO 
Copper soap... ; ; ; 1), 
Paraffin wax . : pe ero) 
Vegetable black | ; , ae 
Naphtha . , ; : . 120 gallons. 


The next process is to precipitate insoluble compounds in the fibres of 
the cloth ; for this purpose, a solution of aluminium acetate may be 
prepared by adding a solution of lead acetate (to which no heat should be 
used in the preparation) to a strong solution of alum until no further 
precipitation occurs. The precipitate is allowed to settle, and the liquid 
decanted or filtered off; it is then diluted to a strength of 6° Tw. for use 
in proofing. It is better to have a slight excess of alum in the solution 
than otherwise, and to avoid excess of the lead salt. The cloth is passed 
repeatedly through this solution until it is thoroughly impregnated. In 
some cases the cloth is placed in a chamber, the air withdrawn, and the 
solution introduced ; the solution is then forced into the cloth by a force- 
pump. The cloth is then dried in a hot air duct or on steam-heated 
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cylinders provided with sufficient heat to drive off the moisture and the 
acetic acid, and leaving the aluminium hydrate in the fibre. 

The above operation is frequently followed by a soaping process, the 
cloth being passed through a soap solution of medium strength mixed with 
paraffin wax, in which the excess of alum precipitates aluminium soap on 
the fabric and further improves the proofing. This kind of proofing 
leaves the cloth unchanged in appearance, and although the cloth is water- 
proof, it is not impervious to air. 

A mixture of aluminium acetate and alum in solution is often used, and 
the material passed through the solution, over steam-heated cylinders, 
then through the soap solution, and again over the hot cylinders to dry. 

For copper proofing, a solution of copper oxide in ammonia (Schweitzer’s 
reagent) is obtained by the same method as in the Cuprammonium 
Artificial Silk industry, the solution for proofing being made to enable it 
to dissolve about 24 per cent of its own weight of cotton. The cloth to 
be waterproofed is passed through this, and the solution exerts a solvent 
action on the cellulose of the cloth. The fabric is then subjected to the © 
action of hot air in a duct which volatilises the ammonia and precipitates 
the dissolved cellulose and copper oxide as a skin on the fibre. 

In another method a proportion of cotton, less than the amount that 
the solution will dissolve, is dissolved in the solution, and the cloth is 
treated with this cellulose solution instead of with the ammoniacal copper 
oxide. In this method the coating of cellulose on the fibre is supplied by 
the prepared cellulose solution, and not by the action of the ammoniacal 
copper oxide on the fibres of the cloth itself. 

The colour of this proofing is a brilliant malachite green, which may be 
modified or changed to brown or khaki by small additions of cutch and 
bichromate of potash to the proofing solution. 

Fig. 244 shows a range of fabrics that have undergone some type of 
waterproofing or heavy filling. 


A =flax canvas, greenproofed and rotproofed. 

B =cotton canvas, greenproofed. 

‘C =jute tarpaulin, greenproofed. 

D =flax canvas, whiteproofed. 

EK =flax canvas, blackproofed. 

F =jute tarpaulin, waxproofed. 

a =jute cloths for hats, heavily glued and starched. 
FrrePRooFING.—A considerable quantity of comparatively light cloth 

is made fireproof or flameproof in order to be used with safety as scenery 

canvas in theatres and other public buildings. 
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The materials used to make such cloth fireproof are either hygroscopic 


or, preferably, salts which, when 
strongly heated, decompose and give 
off a gas that prevents combustion. 
The principal salts used for the fire- 
proofing of scenery canvas are sodium 
tungstate, borax, boric acid and am- 
monium phosphate. Other substances 
used are sodium phosphate, magnesium 
sulphate, ammonium sulphate, am- 
monium carbonate, ammonium chloride 
and potassium chloride. In many 
cases dextrine, china clay and similar 
ingredients are added, but in no case 
should the mixture be capable of 
liberating acid, as this might possibly 
discolour the paint applied afterwards 
on the cloth. 

The treatment consists simply of 
passing the cloth through the solution 
of salts until it is thoroughly im- 
pregnated ; the cloth is then squeezed 
gently between rollers to remove the 
surface liquid, dried at as low a 
temperature as possible, and then 
calendered. 

Large quantities of jute cloth are 
heavily loaded with a mixture of 
fireproof and loading substances, e.g. 
china clay. These cloths, termed 
‘'brattice cloths’’, are used as flex- 
ible screens in coal mines and other 
places. 

A considerable quantity of variously 
coloured light rainproof oilskins is now 
manufactured for several purposes. 
The foundation of many of these 
cloths is either Jap silk or good quality 
cotton made from Egyptian yarns. 
The cloths may be dyed before the 


Fia. 244. 


proofing, or the dyestuff may be mixed with the proofing solutions. 
Such solutions are composed largely of high-grade oil (boiled linseed oil 
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or the like) and suitable substances such as sulphur, wax, resin and 
mineral pigments; in some cases rubber solutions are used. A few of 
the heavier types of cloth, such as those that are ultimately made into 
garments for fishermen, farm labourers and other persons who are 
subjected to long periods of inclement weather, are still made by hand, 
but, in general, the lighter types—those worn by the general public— 
are both proofed and afterwards made up into the desired form by 
specially constructed machinery. 

The procedure in the mechanical manipulation is to proof the material, 
and then to heat it to the correct degree of temperature in suitable 
stoves. It will be understood that the secrets of the actual proofing 
process consist in the preparation of a solution that is not only easily 
spread on the cloth, but which penetrates the yarns, fills the interstices 
between them, and ultimately dries hard under satisfactory stoving 
temperatures. 

On the completion of the proofing and drying operations, the cloth 
is cut and machined into desired shapes for the garments; all the 
seams are then carefully treated to make them as rainproof as the main 
parts of the garments. Special sewing-machines are now used to sew on 
buttons where necessary, to make the button-holes, and to whip the 
contour of these holes. Then, when the garments are finished, they are 
ready for being dispatched to the wholesale warehouses, from which the 
retail trade is supplied. 

REMOVAL OF OIL FROM CLOTH.—Amongst other uses to which jute 
cloth is put is that of covering the walls in certain houses preparatory 
to affixing wall-paper. Jute hessian is used for the purpose, but since it 
is necessary to employ oil in the preparation of the fibre, it is essential 
that this oil should be removed from the cloth, or otherwise it would 
stain the wall-paper. Soda ash or washing soda will remove animal or 
vegetable oils, but will not remove mineral oil. All these kinds of oil 
are used in the batching of jute.1 

If brown stains appear on the cloth after the removal of animal or 
vegetable oils with soda, the parts should be washed well in a very 
dilute solution of hydrochloric acid. When mineral oil is present, it is 
necessary to pass the cloth through two or three baths of petrol or 
benzine, and then wash well. Special tanks have to be made for 
conducting these operations. 


1 For particulars of this and other processes see Jute and Jute Spinning, Part I., by 
T. Woodhouse and P. Kilgour. 


CHAPTER XVI 
BLEACHING 


Bieacninc.—Although many of the actual finishing processes and the 
machines in which the various operations are conducted for fine linen goods 
are very similar to those in use for the heavier class of goods, there are 
many intermediate processes essential for the successful treatment of these 
fine linen fabrics—processes that are quite unnecessary for those fabrics 
which are delivered and used in what may be correctly called their natural 
colour. For instance, large quantities of fine and medium linen cloths are 
dyed in all colours and then finished according to requirements, to be used 
ultimately in the manufacture of dresses, blouses, shirts, curtains, blinds 
and the like. The addition of colouring matter to fabrics naturally belongs 
to the subject of dyeing, and forms only a very small part of this treatise. 
Again, most of the finer linens are subjected to a more or less extended 
process of bleaching, and, although this process is in reality a particular 
and separate branch of the textile industry, it is usually considered as a 
concomitant part of the finishing process, and as such must at least be 
considered even if, as in this case, it cannot be treated exhaustively. 
Many cloths intended for dyeing, particularly in pale colours, must first be 
bleached. 

The bleaching of linen is a much more difficult problem than the bleach- 
ing of cotton, for while cotton is almost pure cellulose, linen contains a 
comparatively large percentage of impurities, in particular pectic acid ; 
and these impurities being more or less intimately mixed with cellulose, are 
difficult to remove. 

Practically the same or similar operations are necessary no matter 
_ what degree of whiteness of the fabric is desired, for it is simply a question 
of repeating the cycle of operations once, twice or three times in order to 
attain the stages known technically as half-bleach, three-quarter-bleach 
and full-bleach, or their practical equivalents—duck, house duck and high 
house duck (D., H.D. and H.H.D.). The operations involved, without 
reference to the exact order or to the number of repetitions of any one of 
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them, are : Marking, sewing, singeing (seldom for linen), steeping, washing, 
squeezing, liming, boiling, souring, exposing in fields, rubbing, reeling or 
scutching, and chemicking ; in addition to these, there are the actual 
finishing operations through which the fabrics afterwards pass, according 
to the desired finish. 

Fig. 245 is a plan of a small bleach-house for linen goods, and, although 
the cloths do not pass from one end to the other of a long shed, the machines 
are situated in what are considered suitable places for carrying out efficiently 
the above operations without unduly travelling over the same ground. 

A =lodge. 

B =yard. 

C =direction to power-house and boilers. 
D =grey-room. 

K =entering table. 

F =singeing-room. 

G =drug store. 


H =grey pile. 
J =saturating machine. 
K =kier wagon. 


L=rails for running wagon into kier. 
M = boiling kier (low pressure). 
N=pump for hot water. 

O =engine for low-pressure kier. 

P =washing machine. 

Q =high-pressure vertical kier. 


R =heater. 
S =pump. 
T =wash mill. 


U =rubbing-boards. 

V =chemick caves or kieves. 

W =chemick pump. 

X =sour caves or kieves. 

Y =sour pump. 

Z=opening wince or scutcher and plaiter. 
2 =starch-mixing room. 

3 =belt stretching machine. 

4 =spray damping machine. 

5 =three-bowl finishing calender. 

6 =starching and drying range. 

7 =patent spring hammer beetle. 

8 = wood faller beetle. 

9 =making-up room, warehouse and offices. 
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The dotted spaces indicate positions for other machines similar to 
P, U and 5 respectively. 


Fia. 245. 
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The highest degree of bleaching is usually obtained on such goods as 
bed-linen, table-linen, and the usual better class household fabrics. And 
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when such operations are desired they are often and usually conducted by 
commercial bleachers, who take the cloth direct from the manufacturers ~ 
and complete all processes necessary up to and including packing for 
transport. In other cases the bleached and finished goods are returned to > 
the manufacturers to be dealt with according to requirements. 

When the linen goods in the form of grey cloth arrive at the bleach- 
works, they are first examined, and, if not wanted immediately, are stored 
in the grey-room. In general, however, they are delivered to the bleacher 
for immediate treatment. Since the proprietors of large bleach-works 
receive goods from a large number of manufacturers in all parts of the 
country, and sometimes from overseas, the first essential is to be able to 
distinguish between the goods from various manufacturers, and also between 
the different varieties of goods from the same manufacturer; and since 
the bleaching process is calculated to remove all ordinary colouring matter, 
it is essential that all pieces should be marked with some kind of indelible 
ink, or else with Turkey-red or other fast-dyed cotton thread. When the 
marking is done with cotton, the name, initials or number of the manu- 
facturer, as well as other particulars, such as the date, the degree of whiteness 
required, etc., are sewn in either by hand or by means of a special sewing 
or numbering machine. The loom number, quality number, etc., are 
naturally sewn in at the manufacturer’s. If, instead of sewing in the 
necessary particulars at the bleach-works, similar particulars are written 
or stamped at the end of each piece with indelible ink, the latter is allowed 
to dry perfectly before the pieces are immersed in any liquid, so as to 
remove all danger of the ink spreading or staining other parts of the 
fabric. , 

The first operation is to prepare the cloth so that the bleaching operation 
may not only be effective and cheap, but also thorough ; hence, in most: 
cases, it is desirable to remove all substances such as wax, oil and the like. 
This is done by one or more lime boils, and after souring, the task is com- 
pleted by lye boils. A more perfect purification is done by a preliminary 
boiling of the cloth in a suitable solvent, say benzine, condensing the 
vapour of the solvent during the process, separating the condensed solvent 
from water and collecting the solvent so that it may be used again for the 
same purpose. The cloth and the solvent are placed in large kiers, which 
are then hermetically sealed ; and when the operation of boiling is over, 
the dissolved waxes, etc., are run off, the cloth removed, and the latter 
conveyed by suitable means to the bleach-house proper. ‘This process 
1s not in general use, but has been worked by Messrs. Lumsden & Mackenzie 
of Perth for several years; their process, introduced by Mr. M. Fort, 
removes every trace of paraffin wax and mineral oil which lime boiling 
fails to do. 
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Several of the marked pieces are then sewn end to end by sewing- 
machines made for the purpose, and the pieces thus form a chain which 
greatly facilitates the handling in the various processes. This sewing is 
done in the grey-room, which is invariably separated from the remainder 
of the bleach-house. In many cases the combined length of the sewed 
pieces is a few miles, and the chain may weigh two tons or even more. 
The chain being complete and also in rope-like form, one end is passed 
through a wooden or porcelain guide, and, if necessary, over rollers fixed 
in convenient positions to guide the cloth from the sewing or grey room to 
the liming machine. Originally it was a common practice in the first stage 
to steep this chain of pieces in spent lye so that all dirt, dust, dressing 
and other loosely attached foreign matter could be removed; but this 
process, although not yet entirely discarded, is seldom practised for linen 
goods; as a matter of fact, when the above-mentioned benzine steep is 
practised, it is unnecessary to steep again. If, however, the spent lye 
steep, which is often termed the rot steep, is deemed desirable, the cloth 
is first deposited into a large tank partially filled with spent lye. In some 
cases hot water is used for steeping. As already stated above, this process 
is often omitted, in which case the cloth passes from the grey-room 
direct to the liming machine, which is illustrated in sectional elevation 
and plan in Figs. 246 and 247. Slaked lime, Ca(OH),, is added to water to 
form a thin milk of lime, and this liquid is introduced into the tank A, 
Figs. 246 and 247, either by pipe and valve or by suitable vessels. Before 
the liquid enters the liming machine it is made to pass through a sieve in 
order that all unbroken lumps of Ca(OH), may be arrested, and thus the 
substance is prevented from coming into direct contact with the cloth. 
Sometimes the slaked lime is enclosed in a perforated vessel and immersed 
in the water for the same reason. . 

The chain of pieces B, Fig. 246, after leaving the grey-room, is first 
passed through a conveniently situated porcelain guide C, over the anti- 
friction roller D, between the first pair of pegs HE, and then led between 
the top and bottom rollers F and G. The bottom roller G is placed in and 
out of action by fast and loose pulleys H and J, Fig. 247, and the top 
roller H, which acts as a pressing or squeezing roller, is driven by rolling 
contact with roller G. When the cloth leaves the squeezing rollers it is 
conducted under guide rollers K, and then between the second and third 
pegs E, and so on until several circuits are passing through the milk of 
lime L in tank A. The cloth, which thus enters the machine at one end 
of the pegs E, Fig. 246, leaves it at the other end ; finally, the end is passed 
through a second guide M, and then over a wince N situated immediately 
above the opening of a lime pot or boiling kier, Fig. 248. As the cloth passes 
over the wince N into the kier, it is spread in folds as evenly as possible— 
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usually by hand, but occasionally by mechanical means—and arranged in 
layers, somewhat as illustrated in Fig. 248. The process of passing the cloth 
through the machine in Figs. 246 and 247 is termed liming, and as the cloth 
passes again and again through the milk of lime, it is impregnated with 
about 7 per cent of its weight of lime. The speed of the machine, or else 
the number of times which the cloth passes through the milk of lime, is 
arranged to impart the desired degree of saturation. 

The second part of this process is that of boiling the impregnated 
linen. This is done in the lime pot O in Fig. 248. These pots or kiers are 
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of different sizes, the one illustrated being about 9 ft. in diameter and 
8ft.deep. As already stated, the cloth is spread in folds over the perforated 
grate P, and layer after layer distributed until the complete chain is enclosed. 
The hinged lid Q is now lowered by means of a chain and balance weight, 
and securely clamped down to the kier. Sometimes large stones are placed 
in the bottom of the kier, so that the chance of iron staining is minimised. 
A 6-in. pipe R rises from near the bottom of the kier to within about a 
foot of the top, and a 3-in. steam pipe S enters the pipe R as shown. As 
soon as the kier is charged and the lid secured, steam is admitted through 
the valve T to mix with the lime and water. The cloth itself being saturated 
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with milk of lime, provides the initial solution, and the steam which is 
condensed gradually increases the liquid contents of the kier. By the 
time the kier becomes hot, the volume of condensed steam and milk of 
lime is sufficiently large to prevent the cloth from being burnt. The 
boiling is continued for from six to ten hours, and during the process 
the liquid is intermittently forced up the pipe R by the steam, technically 
termed vomiting, and after emerging from this pipe the liquid impinges © 
against the concaved surface of the plate U, from which it rebounds, and 
is thus sprinkled or sprayed on the material somewhat as illustrated, 
percolates through the cloth, and then through the perforated bottom 
plate P; after this, the liquid follows the same cycle. This lime-boiling 
is for the purpose of removing some resinous and gummy matter from the 
cloth, as well as all substances which may have been added to the warp 
yarn during the dressing or starching process (unless these substances 
have already been eliminated. In any case, this lime-boiling is necessary). 
The cloth loses, in many cases, approximately 15 per cent of its weight 
in the lime boil. The above substances must be removed before the 
actual bleaching process can be effective. In some cases the cloth is 
transferred from the liming machine into large wagons, with perforated 
sides and bottom. When these wagons are filled, they are run on rails 
into horizontal kiers. These kiers are made by Messrs. Mather & Platt, 
Limited, Manchester. A turntable is situated immediately in front of the 
opening of the kier, so that the wagons may proceed straight forward in 
and out or be turned at right angles, according to the direction desired 
when entering or leaving the kier. 

There is approximately the same weight of cloth introduced into the 
kier for each boil, but the chain of pieces in this stage is usually made up 
of various widths of cloth in order that the working length may be more 
or less constant, and thus provide sufficient pieces of cloth for the subsequent 
processes. This arrangement of different widths and different weights is 
clearly calculated to equalise the length, and thus provide more constant 
employment for the various finishing machines than would happen if one 
chain were made up of wide cloths and the next of narrow ones. 

After the lime-boiling is finished, the valve V is opened and the liquid 
escapes through the pipe W; that which is in the cloth passes out of the 
kier through the perforated bottom plate P. Then the kier is flooded 
with fresh water to remove as much of the lime as possible before the 
chain is drawn from the kier into the washing machine. 

In some bleach-works the lime-boiling is conducted in a newer form of 
kier, such as the above-mentioned Mather kier. The grey cloth is drawn 
as usual from the grey-room D, Fig. 245, and is saturated with the milk 
of lime in the saturating machine J, from which it is drawn and then 
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deposited in a kier wagon K immediately in front of the saturating machine. 
When the kier wagon K is charged with the cloth, it is run on the rails L 
to the turntable, and then rotated through 90° and run into the kier M. 
The kier M is horizontal, and resembles a small boiler, except that the 
front is open for the entrance and the withdrawal of the kier wagons K. 
When the boiling is in progress, the front is securely closed by a heavy 
iron door. During the operation of boiling, the liquid percolates through 
the layers of cloth and through the false perforated bottom of the wagon K, 
and is then pumped up and redistributed over the upper surface of the 
cloth and liquid, and, in general, the liquid is forced through both ways 
by reversible pump circulation. The liquid is heated by steam under 
pressure, but the live steam does not mix with the liquid ; hence the strength 
of the latter remains constant throughout the operation. At the end of 
the boiling process the liquid is run off, and hot or cold water is pumped 
into the wagon to remove the bulk of the milk of lime. The door is then 
raised, and the wagon drawn out by machinery to the turntable, rotated 
through 90°, and then run on the rails until it is opposite the roller washing 
machine P. A much greater pressure of steam is possible in such kiers, 
say 40 lbs. per square inch, and the duration of boiling is naturally 
reduced. 

Whichever method of boiling is adopted, the cloth is invariably washed 
through a washing machine. Many of these machines are very similar 
in construction to, but wider than, the liming machine illustrated in 
Figs. 246 and 247. The cloth passes between the pegs over the guide 
roller, between the pressing rollers, and through the water ; but since there 
are more pegs, it follows that there is a greater length of cloth at any time 
in the washing machine than there is in the liming machine. In many 
cases a stream of water issues from a 4-in. pipe, and immediately comes 
into contact with the cloth as the latter is rotating. Double washing is 
often resorted to, in which case the chain of cloth passes from one machine 
to the other. 3 

After the washing process the cloth is immersed in a tank of hydrochloric 
acid (muriatic acid) of about 24° Twaddell (Tw.). 
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This is termed the “lime sour”; its duration extends over four to five 
hours, and may be conducted in one of the large tanks or kieves X, Fig. 245. 

Two or three of such tanks or kieves are shown on the right of Fig. 249, 
with the pipes for supplying the solution; on the left is a washing ~ 
machine of the type already mentioned, and in which cloth can be washed 
in rope form. 
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The lime solution that remains in the cloth, when the latter is immersed 
in the souring kieve, reacts with the hydrochloric acids as follows : 


Ca(OH), +2HCl——> CaCl, + 2H,0 ; 


and the soluble calcium chloride can be removed by washing. The hydro- 
chloric acid also decomposes lime soaps that are formed in the boiling. 
Sulphuric acid is not often used for souring after lime-boiling, because 


Fig. 249. 


insoluble calcium sulphate would be deposited, and would be rather difficult 
to remove from the folds of the cloth. 


Ca(OH), + H,SO,——~> CaSO, + 2H,0. 


Second Boil or Lye Boil.—Soda ash, or soda ash and caustic soda com- 
bined, equal to about 5 per cent of the weight of the cloth, is introduced 
for the second boil—say 3 per cent of soda ash and 2 per cent of caustic 
soda. Practically the purest form of commercial soda ash contains 58 per 
cent of sodium oxide, Na,0, and is equivalent to 98 per cent of Na,COs. 
The cloth is boiled in this solution for from six to eight hours in the same 
manner as before. For a small bleach-works such as illustrated in Fig. 245 
the same kier may be used alternately for lime-boiling and lye-boiling, but 
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in large works the two operations are performed in separate vessels. Again, 
high-pressure vertical kiers, as indicated at Q, are often used for boiling. 
Sometimes a third boil is resorted to, but in every case the second or third 
boiling, as the case may be, terminates the actual boiling or cleaning 
process. The cloth is then washed again through a machine before it 
proceeds to the next stage. 

It might be mentioned here that in order to save handling as much as 
possible, all up-to-date bleach-works have rails such as those shown in 
Fig. 249, so that tank wagons of different kinds of chemicals can be con- 
veyed from the local railway lines direct to the machines or kieves ; each 
aces is also provided with a system of reels (see N in Fig. 248), or 
grooved pulleys, or a combination of 
the two, by means of which the long 
lengths of cloth in a compressed or 
rope form may be pulled from each 
tank or machine and deposited or led 
into the succeeding one. Fig. 250 
illustrates, on a larger scale than N, 
Fig. 248, one of these reels or winces. 
It differs only from reel N in that it is 
provided with a pot guide. Apparatus 
is also provided in many cases for 
spreading the cloth evenly, layer after 
layer, in the kiers as illustrated in 
Fig. 248, although this operation is 
often considered to be more efficiently 
performed by hand. A man or boy, 
provided with wooden boots or clogs, 
enters the kier, and with his hands or a stick throws the cloth in folds as it — 
drops from the guiding wince or reel, or from the grooved pulley. 

CHEmickInc.—The cloth is now immersed in what is termed the 
chemic cistern or kieve, very similar to those illustrated in Fig. 249, and 
shown in position at V, Fig. 245. The cloth remains in this kieve for 
from three to four hours or more. The liquor is a solution of bleaching 
powder (i.e. calcium hypochlorite or sodium hypochlorite of about 2° Tw., 
sp. gr. 1-00375). The chemical reactions involved in bleaching are still a 
matter of controversy, but the fundamental action is one of oxidation ; 
and when these hypochlorites are used, oxygen is liberated. Thus calcium 
hypochlorite is a double salt, and reacts with the hyo as acid as 
under : 


Fig. 250. 


CaQCl, +2HCl——> CaCl, + HCl + HOCI; 
and HOCL—-> HCl +0, 
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the oxidation of the colouring matter in the cloth being at least partially 
effected by the oxygen liberated by the decomposition of the hypochlorous 
acid. 
If sodium hypochlorite is used, the action is represented as follows : 
NaOCl + HC1I——+ NaCl + HOC; 
and HOCI——+ HCl + 0, 


with a similar liberation of oxygen for bleaching. 
Sulphuric acid may be used if desired with sodium hypochlorite. Thus: 


2Na0Cl + H,SO,——>NA,S0, +2HOCI ; 
and 2HOCI——> 2H(Cl + 0. 


After having been immersed in the first chemic cistern for the necessary 
time, the cloth is reeled from one chemicking tank to another and the 
bleaching process is aided by the carbon dioxide and moisture in the air. 
Thus : 


NaOCl +CO, + H,O——-> NaCl + HCO, +0. 


The cloth remains in the second chemicking tank for about three hours. 
The strength of the liquor in the two cisterns is the same. Occasionally a 
third chemic cistern is used. 

The chemic cisterns or kieves are shown at V in Fig. 245, and the 
pump W alongside. For cotton goods the acid is pumped from the store 
tank into a cistern with a perforated bottom immediately above the cloth 
cistern ; the liquid is thus spread on the cloth, and after passing between 
the various folds of cloth it returns to the store tank through a similar 
perforated bottom in the cloth cistern. A continuous circulation is thus 
kept up. 

The cloth is again boiled, although this open boiling process is generally 
termed the “scald’’. This is the technical term often used for the boiling 
process after chemicking, in contradistinction to “lye-boiling”’, which 
indicates the process before chemicking. Soda ash equal to 1} to 24 per 
cent of the weight of the cloth is used at this stage, and the scalding is 
continued for from three to six hours according to the weight and quality 
of the cloth. 

Second Chemick.—The scald is followed by a second chemick, which is 
performed in two or three cisterns as before, but with weaker solutions of 
calcium hypochlorite, or sodium hypochlorite, about ?° Tw., sp. gr. 100375, 
and left in this solution for two hours. One immersion is sometimes 
sufficient: the treatment naturally depends upon the type of cloth. 
Occasionally the cloth is immersed in hydrochloric acid after the second 
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chemick, but at other times it is just washed well through the washing 
machine. 

Second Scald.—This is similar to the first scald, but it extends for 
from three to five hours with a 1 per cent solution of soda ash. 

Third Chemick.—The solution is again one of calcium hypochlorite, or 
sodium hypochlorite, but of about }° Tw., sp. gr. 100125. The cloth is 
allowed to remain in this solution for from three to four hours. It is then 
washed in the machine, and run into hydrochloric acid solution of $° Tw., 
sp. gr. 1-0025, and allowed to remain there for two hours. After this, the 
cloth receives a double washing through the machines in order that all, or 
practically all, the chemicals may be removed. 

The actual process of bleaching is now complete, but the chain of cloth, 
although intact, is still in a compressed or rope-like form. Before it can 
undergo any actual finishing process, it is necessary that the twisted chain 
should be opened out, and this opening process is performed very efficiently, 
and very rapidly, by what is termed a “ scutcher”’ or opening wince and 
plaiter (see Z, Fig. 245). } 

From the above description, which represents the bleaching operations 
as carried out entirely within the bleach-house—a process which occupies 
about six days—it will be seen that the slaked lime, soda ash and caustic 
soda are for the purposes of removing the waxy and similar substances so 
that they may be eliminated by washing; the bleaching-powder solution 
for supplying the necessary amount of oxygen to oxidise the colouring 
matter and thus bring the cloth to the required degree of whiteness ; while 
the acid removes the last traces of bleaching powder, and also dissolves 
the compounds that are formed in the process, and which are insoluble in 
hot or cold water. 

Somewhat similar processes are followed when the cloth is bleached 
partially in the bleach-house and partially in the fields. Thus, for example, 
for high-colour sheetings and similar fabrics there may be three or four 
boils, and then the cloth may be spread on the greens and allowed to 
remain there for from two to four days. It is then lifted, taken to the 
bleach-house and boiled, then grassed again for a similar period, boiled 
again, grassed a third time, and then chemicked. Such a process naturally 
takes much more time, and very much more handling, than does cloth which 
is bleached entirely within the bleach-house. Again, cloth exposed in the 
fields is subject to ravages by field mice; and, in addition, when lifted, 
may contain small stones or be stained by soot and other dirt. In the 
former case it is clear that damages may result when the cloth and stones 
pass between heavy rollers, and the stains have to be removed by suitable 
solvents or soap, water and rubbing-boards, or by some such method— 
operations which clearly demand much attention and increase the cost of 
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the bleaching. On the other hand the process is very gradual, and not 
nearly so severe a treatment as the quicker method. For the general run 
of fabrics the house bleaching appears to yield quite satisfactory results ; 
but for weak, delicate or expensive fabrics it is desirable to resort to field 
work, and also to employ a bleaching agent such as sodium hypochlorite, 
sodium peroxide, hydrogen peroxide, etc., all of which have a milder action 
on the fabric, and bleach much more slowly than some of those used for 
the quicker process. 

The plan of working varies slightly in different districts, and also in 
different bleach-houses in the same district, and slight differences are 
found for treating different kinds of fabrics. Thus for small articles the 
wash-mill or stocks T, Fig. 245, or wash-wheels, may be used, while the 
rubbing-boards U are seldom used except where field bleaching is practised. 


CHAPTER XVII 
DEFINITIONS OF FINISHING 


By many persons the operation of bleaching linen is considered as 
embracing all finishing operations, but the term “ finishing” as used 
in connection with linen is a comprehensive one, and includes the beautify- 
ing of all classes of linen goods. There is, however, such a wide range of 
fabrics, and an almost equally wide range of processes involved, that some 
qualification is more or less necessary. Briefly stated, all pure linen goods 
are made from yarns that are spun by two distinct processes, viz. dry 
spinning and wet spinning. In each case a further subdivision into line 
and tow yarns indicates to some extent a degree of quality. A further 
brief division is that dry spun yarns are usually woven into heavy cloths, 
and wet spun yarns into light cloths. These three common divisions are 
subject to many modifications, but they will serve as guides to the pro- 
cesses of finishing as applied to heavy and light fabrics. 

To start with the heavy end of the trade, 7.e. sailcloth, canvas, duck 
and the like, the extent of the finishing operations is limited. As the 
fabrics leave the looms, they are examined, picked (1.e. lumps of all kinds 
eliminated), cropped or sheared, calendered and lapped—usually by hand, 
but occasionally rolled by surface contact with the calender bowls. They 
are seldom damped. In many respects the finish applied to these fabrics 
is very similar to that applied to the lighter kind of jute fabrics, q.v. 
because both kinds are often used for certain similar purposes. 

Another class of heavy fabrics is found in the many types of heavy 
towels, some of which are loom-finished, 7.e. no attempt is made to improve 
the cloth by bleaching or washing. In such cases the operations followed — 
are very similar to those above-mentioned, but in other cases a mangle- 
finish, or a chest-finish, is used instead of a calender finish. Glazing is also 
practised to impart a gloss, as the finishing term indicates. | 

The operations of picking and cropping are simply preliminaries to 
prepare a smart and clean surface upon which the desired finish is to be 
obtained. After these processes are completed—processes that are similar 
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in nearly ever case—there appears to be no definite decision as to what 
type of calender should be used. For example, calenders with three to 
nine bowls are used, and the bowls themselves differ in construction, 
diameter and material. Steel, paper, cotton and wooden bowls are used, 
and each finisher has his own opinion as to the suitability of any kind for 
his particular operations and class of cloth to be finished. But in every . 
case the calendering action is the same, consisting as it does of squeezing 
the cloth in a single thickness to the desired degree of pressure. This 
pressure 1s obviously increased by the number and weight of the bowls 
themselves, but subsidiary mechanism is often introduced, not only to 
obtain excessive pressures, but also to obtain a wide range of pressures to 
suit the various kinds of cloth, for it must be understood that there is a 
very wide range amongst the heavy class of lmens. 

It should be stated, however, that most of the operations that follow 
are introduced to deal with fabrics—such as those that have been bleached— 
where the preliminary operations necessitated the conversion of full-width 
pieces to rope-like forms. Some of these processes are necessary for certain 


kinds of heavy linens, as well as for the fine damasks and other high-class 
linens. 


CHAPTER XVIII 
SCUTCHING AND EXPANDING 


THE scutcher, which, as already stated, opens out the cloth from its com- - 
pressed or rope-like form, is usually situated in close proximity to the 
starching mangles. In principle all scutchers are the same, and one of 
the many types is that made by Mr. W. H. Harrop, Salford, Manchester, 
and illustrated in Figs. 251 and 252. The cloth A, in a crushed condition, 
is drawn from the last washing machine by the roller B on the main shaft C 
of the scutcher. One roller B only is shown in the figures, and this is 
usually sufficient when the cloth passes directly from the scutching machine 
to the water mangle or the starch mangle ; when, however, the cloth is 
deposited in folds, with or without a plaiting motion, two delivery rollers B 
are used. The cloth comes first into contact with the rapidly revolving 
beaters D on the shaft E. The latter rotates at 300 to 400 revs. per min., 
and receives its motion direct from the main shaft C by a crossed belt, as 
shown on the pulleys F and G, Fig. 251. It will thus be seen that the 
beaters D revolve against the cloth, and in the opposite direction to that 
in which the cloth is travelling. This rapid beating action shakes out or 
opens the twist in the cloth, while the creases are removed as the cloth 
passes between the two scrolls H and J. The scrolls, which are grooved 
left and right from the centre, as illustrated in Fig. 252, are secured on 
the shafts K and L, and both are rotated in the opposite direction to that 
in which the cloth is travelling by means of an endless belt M, Fig. 251. 

The endless belt is driven by the pulley N on the shaft E, and kept taut 
by means of a tension pulley O carried on the swinging arm P. By this 
arrangement the cloth is straightened out almost perfectly by the time it 
leaves the scrolls H and J. It is essential that the selvages of the cloth 
should be kept as near as possible equidistant from the two ends of the 
scroll, and this is done ingeniously by what is termed the governor. This 
appliance consists of two metal rollers Q and R furnished with self-lubricating 
bearings by means of studs fixed in the ends of the frame 8. The cloth A 
passes under the rollers Q and R as shown, and over the frame 8, the whole 
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being pivoted at the centre T, Fig. 252. When the cloth is passing centrally 
through the governor the latter is parallel to the scrolls H and J and to the 
delivery rollers B; but should a greater width of cloth enter on one side 
of the governor than on the other side, the extra width causes the governor 
to turn on its pivot T, and thus the rollers Q and R revolve in an oblique 
direction, which tends to draw and to direct the cloth again into the central 
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position. An exaggerated illustration of this oblique position of the rollers 
Q and R with respect to the rollers B is shown in Fig. 253, from which it 
will be seen that the rotation of the governor rollers will direct the cloth to 
the delivery rollers B in the direction of the arrow X. In actual work the 
displacement of the rollers from the normal position is only slight. Return- 
ing to Figs. 251 and 252, it will be observed that the scutching apparatus 
is fixed to a suitable iron base U, the two sides of which are kept in their 
proper positions by steel bars V, and the whole is supported at a convenient 
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height on beams W. As mentioned above, only one delivery roller is 
illustrated in Figs. 251 and 252, but two are shown in Fig. 253. 
Another, but simpler, form of scutcher is illustrated in Fig. 254. The 


beaters D on the shaft E are similar to those in Figs. 251 and 252, and 
they take out the twist in the same way. The cloth A is drawn forward 
by two pairs of drawing rollers B, then under a guide roller Y, and finally 
over a wince or reel Z to be plaited by hand on to a conveniently placed 


Fig. 254. 


table. Proper mechanical plaiters may be fixed to any of these scutchers. 
In general, the scutcher deposits the cloth in folds on to barrows somewhat 
as illustrated in Fig. 255. 

The actual finishing process commences at this stage. If the cloth is 
not fed mechanically from the scutcher, it is usually placed in loose folds 
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behind a starching mangle such as that illustrated in Figs. 236 to 238. 
After the cloth has passed through the starch mixture, which is made 
from farina, wheat, or other suitable cereal, and water, it is often led through 
a blue solution made from aniline, ultramarine, Smalt’s blue, etc., and from 
this liquid it is guided on to the cans or cylinders of the drying machine 
as illustrated in the above-mentioned Fig. 236. It is usually the plain and 
twilled goods that are dried on the cans; the damasks and other figured 
goods, especially the fine ones, are treated differently. 

Although the cloth is practically straight both when it enters and when 


Fig. 255. 


it leaves the starching and bluing mangle, it is essential that it should be 
further stretched immediately before it reaches the first can of the drying 
machine. This function is performed by one or other of the many types 
of expanders, and the apparatus invariably occupies a position about the 
point K in Fig. 236. Some of these expanders are in the form of scrolls 
(see H and J in Figs. 251 and 252) and may contain double or triple sets ; 
others are similar scrolls, the two parts from the centre forming an angle 
less than 180°, and often termed angular scroll guides; then there are 
scrimp rails or fishbacks made of brass, ebonite, porcelain or iron, curved 
rubber guides, three and five bar regulating expanders, adjustable bell- 
crank lever expander, bent bar expander and float expanders. In some 
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cases two types are used on the same machine. A very common type of 
expander is that illustrated in Fig. 256, and made by the Exors. of Wiliam — 
Birch, Lower Broughton, Manchester. The cloth from the starching or 
bluing mangle first passes under roller A, very often made of thick rubber 
on a metal shaft, and is then threaded under, over, and under the three 
curved expanders as shown, and ultimately guided on to the first pan B. 
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The bars or expanders are constructed of flexible steel, upon each of which 
are mounted several interlocking revolving rollers or pulleys. Each roller 
runs on its own parallel bearing of special construction, so arranged as to 
dispense with lubrication, and thus eliminate danger of stains. Left and 
right handed screws operated by the wheel C permit of the end supports 
being moved nearer to or farther from each other within limits, and thus 
various degrees of curvature of the bars can be obtained without fear of 
the rollers losing their grip of the cloth. 
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The efficiency of the type of expander illustrated in Fig. 256 has been 
” illustrated 


XVIIE 
considerably increased by Messrs. Birch’s ‘‘ Bent Bar Expander 


<I ( 


Fig. 257. 
Fig. 257 shows the method of fixing the 
Figs. 258, 259 and 260 


in Figs. 257 to 261 inclusive 
expander to the feed end of a drying machine 


Fia. 258. 


show respectively an end elevation, a plan, and a side elevation of the same 
expander arranged for working in conjunction with a mangle; while 
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Fig. 261 is a general perspective view of the complete apparatus. The 
expander consists of three curved steel bars A, B and C, Fig. 259, on which 


revolve the brass bobbins or clutches D. The variation of stretch is 
obtained by raising or lowering the centre bar B by means of the hand- 
wheel EK, bevel-wheels F and G, and square-threaded screws in the support- 


Fia. 260. 


ing blocks of the centre bar, the whole forming a stable, efficient and 
satisfactory expander. In cases where there is any danger of rust, such 
as in water mangles, the brass bobbins D revolve on brass sleeves, so 
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that there is scarcely any chance of rust from the steel bars reaching 
the cloth. 

The adjustable bell-crank lever expander as made by Messrs. Birch 
is illustrated in Figs. 262 and 263. The former shows the construction, 


Fia. 261. 


whereas the latter is a perspective view of the complete apparatus. Three 
studs A, B and C are fixed to the bedplate, and upon these are fulcrumed 
the knuckles A! and B! and the quadrant C!. Three studs D, E and F 


Fig. 262. 


are cast upon the knuckles and quadrant, and a short bar G is dropped on 
to these studs. The three parts are thus compounded. Shaft H extends 
from end to end of the framework, and carries a left-hand worm at one 
end and a similar but right-hand worm at the other end. It is therefore 
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clear that, when the hand-wheel J is rotated, both worms K will operate 
their respective quadrants C!. Knuckles and quadrants A!, B! and C}, 
Fig. 262, carry iron rods upon which brass sleeves rotate ; hence, as each 
quadrant moves about stud C as fulcrum, its corresponding set of bars and 
sleeves L will move out or in, according to the direction in which the worm 
K rotates. When the worms are in contact with the teeth of the inner 
parts of the quadrants C1, the sleeves L are parallel to the rod H, and a 
minimum ‘stretch obtains; but when the worms are in contact with the 
teeth at the opposite ends of the quadrants, the outer ends of each set of 
sleeves are moved outwards as illustrated in Fig. 263, and the maximum 
distending power is exerted on the fabric. 

Another very successful expander is that illustrated in Figs. 264 and 265. 
It is termed the “ Revolution Expander”’, and is made by Mr. W. H. Harrop, 
Salford, Manchester. The central fixed shaft A is carried in suitable 
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brackets, which are fixed to the drying machine frame in any convenient 
position for enabling the expander to guide the cloth on to the first drying 
can. Running loosely on the shaft A is a steel sleeve B provided at its 
ends with ball bearmgs C and D; the latter are held sideways between 
steel rings HE, Fig. 264, which form grease chambers. The grease is supplied 
to the chambers by means of a pipe which is sunk into the fixed shaft A, 
and the pipe naturally leads to all the chambers. The ogee-shaped central 
part F is fixed to the sleeve B, and so are all the octagonal parts G. 
Collars H serve to hold the sleeve and all its component parts in proper 
location on the shaft. Rollers J are inserted between the upper and 
lower parts of the octagons G, and the floats K rest upon and move with | 
the rollers. In addition, the two inner and lower projections of the float 
slide under the ledges of the upper part of the octagons G. As the sleeve 
B and its components revolve on the shaft A, the floats are caused to move 
outwards when they are approaching the drying can, and to move inwards 
to the normal position after the cloth from such float has been delivered to 
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the can. Thus each float, in regular succession, is gradually moved 
outwards every revolution as it carries its own section of cloth to the can, 
and then returns ready to carry forward a new supply and to stretch it 
in its movement. This lateral or sliding movement of the floats is obtained 
by means of a cam which is secured to the shaft A, and so adjusted that 
the float is made to occupy its extreme outward position just at the point 
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where the cloth leaves the float to jom the drying can. The ball-shaped 
studs L run in the grooves of this cam, and it is naturally through this 
connection that the floats move laterally while the roller is rotating. 
The cams may be adjusted to any convenient angle by left- and right-hand 
screws, nuts and arms, and each cam is provided with loose gun-metal 
rings that travel round with the ball studs, all wear taking place on the 
cam ring. 


CHAPTER XIX 
STENTERING, JIGGING, GUIDING AND FEEDING 


ALTHOUGH certain types of heavy cloth, such as many of those made 
from jute, are capable of being run on to the drying cans or cylinders quite 
successfully without any kind of expander, some type of expander is 
desirable and practically necessary for all kinds of thin fabrics that are run 
over the cans, and particularly is this the case when it is desired that the 
cloth should be perfectly free from creases when it leaves the drying cans. 
On the other hand, there are many types of cloth that are not allowed to 
come into contact with heated cylinders. These are usually dried, or 
partially dried and stretched, on the stentering or tentering machines. 
Again, one or two cylinders or cans are sometimes used in conjunction 
with the stentering machine. Damask cloths are very often stretched, 
and sometimes partially dried, on the stentering machines alone, while in 
other cases the stenter and drier are used in combination for the stretching 
and drying of damasks, printed goods and fancy fabrics generally. When 
the cloth is dried over the cans and then further stretched on the stentering 
machine, it is usual to have some compensating rollers or apparatus between 
the two machines so that the cloth may pass freely through each machine 

without injury. 
Stentering and Jigging Machines.—All stenters in their simplest form 
are more or less alike, and their chief parts are the two endless lengths or 
chains of clips which grip the cloth and carry it forward; the parts for 
relieving both sides of the cloth from the clips as each portion reaches the 
end of the machine; the mechanism for driving the chains; and the 
hot-air pipes where necessary. The stenter itself is illustrated between the 
two points A, A in Figs. 266 and 267, which show elevation and plan, both 
partly diagrammatic, of a complete range of starching, can-drying, stenter- 
ing, hot-air drying, compensating apparatus, selvage drying, and plaiting 
motion, as made by Messrs. J. H. Riley & Co., Limited, Bury. The actual 
way in which the cloth is gripped and stretched will be explained shortly. 
The cloth B, Fig. 266, shown in heavy line, is first brought to the stillage 
287 
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C or else in a barrow, as in Fig. 255, and passed over and under a suitable 
number of tension rails D. It is then guided under roller E in starch box 
F, and then between the brass and sycamore bowls G and H, of 9 in. and 
20 in. diameter respectively. The framework of all the machines, except 
the supports of the stenter rails, has been dotted so that it would not 
interfere with the more essential parts of the work so far as this illustration 
is concerned. After the superfluous starch has been squeezed out of the 
cloth by the rollers of the starch mangle, in this case the rollers G and H 
of the two-bowl mangle, the cloth B is fed on to the drying cylinders J, 
but previous to reaching the bottom can J it would be slightly stretched 
by one or other of the many types of expanders which are illustrated in 
Figs. 256 to 265. After the cloth leaves the top can J, Fig. 266, it is 
deflected to the guide roller K in order to utilise the heating surface of 
the upper can as much as possible, and then passes over guide roller L 
to the compensating apparatus, which consists of two fixed rollers M and 
a rising and falling roller N. The cloth passes under the latter but over 
the two former, and is then deflected under guide roller O, under stool P, 
under guide roller Q, and then between the guide and tensions roller R of 
the stenter into the jaws of the travelling clips. These clips grip the cloth, 
carry it forward over the whole length of the stenter, and deliver it at the 
other end under roller 8, from which it passes to the second compensating 
apparatus, consisting of fixed rollers T and movable roller U. The cloth 
then passes under roller V, over a second set of cans W, around guide 
rollers X to the nip of the rollers Y and Z and, finally, to the plaiting 
rollers 2, from which it is delivered in the well-known plaits or folds on to 
a further stool or stillage 3, or else into a large barrow. 

It will be seen that the cloth is dried in stages: (1) Partially by means 
of heated cans J ; (2) by a system of hot pipes under the stenter ; and (3) 
by the heated cans W. All parts of the cloth, except the selvages, are 
practically dry when the cloth leaves the stenter, and the drying cans W 
are often introduced to dry the selvages, which have been kept from 
contact with the hot air on account of their being gripped by the jaws of 
the clips. | 

The arrangement for the provision of hot air is shown only in the plan 
view, Fig. 267. A small motor 4 drives a fan 5 which draws air through 
the duct 6 and delivers it into the tubular heater 7. The heater works 
at boiler pressure, and may have a heating surface of 2000 sq. ft. or more. 
It is usually placed in a separate building or room, and so is the stenter, 
and the pipes 8 leading from the heater pass either under or over the 
stenter according to which position happens to be the more suitable. They 
are almost invariably, however, under the stenter as illustrated, and at 
various points in the straight length of pipes 9 are inserted double-ended — 
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outlet pipes from which the hot air is forced. Hach outlet pipe is provided 
with a swivel door so that the quantity of hot air from each may be varied, 
and also the current of air may be directed on to the cloth at any desired 
angle. 

The method of driving the various parts is illustrated only in Fig. 267. 
For a 40-ft. stenter such as that illustrated between A and A, the over-all 
length of the complete range of machines is 74 ft., and a 25-h.p. motor 10 
is used to convey the necessary power. The motor drives the main shaft 
11 by means of the pinion 12 and wheel 13. At the ends of the shaft 11 
are two small bevel pinions 14 and 15 which drive respectively bevel- 
wheels 16 and 17 on shafts 18 and 19. A belt is passed over the cone pulley 
20 on shaft 18 and cone pulley 21 on shaft 22, each cone being about 
three times the width of the belt in order to allow plenty of movement 
for the latter. By this arrangement the cans W are driven. Similar cone 
pulleys 23 and 24 are fixed on shafts 19 and 25, and the latter is driven by 
a belt over cone pulleys 23 and 24. Shaft 25 also carries cone pulley 26 
and pinion 27; the latter drives wheel 28 on mangle roller shaft 29, while 
a belt from cone pulley 26 to cone pulley 30 drives shaft 31, which com- 
municates its motion to the drying cans J. Shaft 18 also carries the power 
to the headstock of the stenter, the framework, Fig. 266, only being 
indicated at 32. The stenter rails themselves are supported by parts 33 
and 34; the upper faces of 33 are curved as at 35, for reasons to be explained 
later. The method of driving stenters will be illustrated in other drawings. 
The introduction of cone pulleys provides facilities for regulating the 
speeds of the successive parts so that the speeds may be as nearly the same 
as possible. The compensating apparatus completes the scheme, for any 
slight irregularity in the speed is immediately met by the raising or lower- 
ing of the rollers N and U, and thus each machine, as it were, works 
independently of any other, and still all are combined to manipulate long 
lengths of cloth without damage. 

‘The clip which grips the selvage of the cloth is as ingenious as it is 
simple, and it will perhaps be wise at this stage to consider how each clip 
works. There are several styles of clips, electrical and mechanical, but 
they all operate on practically the same principle. Figs. 268 and 269 
illustrate a very common and successful type. The object of the clips is 
to take hold of the fabric near the selvages, but not to grip the cloth at 
any part other than the selvages. When the cloth enters between the 
two sets of clips at the left-hand end or feed end of the stenter A in Figs. 
266 and 267, the rails are nearer to each other at that point than at any 
other. Although not shown inclined in Fig. 267, the two rails or the first 
pair of rails 36, Fig. 266, are inclined, and gradually widen out until they 
~ reach the maximum distance at the junction between the first pair 36 and 
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the second pair 37. From this point onwards the remainder of the rails 
are parallel. Consequently, when the cloth enters the clips on the first 
pair of rails 36, there is usually about two inches of cloth inside the clip 
beyond the gripping face A, Fig. 268. In this figure the tongue B (there 
are really two, but one only can be seen in this view) and the heel of the 
gripping face A are resting upon the cloth G, and the latter upon the 
baseplate C, whereas the extreme end of the selvage of the cloth is at D. 
Parts A and B are fulcrumed at E, and the lever extends to F as shown. 
As the two chains of clips move forward over the inclined rails it will be 
evident that the distance between the clips will increase gradually and 
proportionately to the inclination of the rails, and at the same time the clips 
will tend to leave the edge of the cloth G. This continues until the extreme 
outer edge of the selvage D passes over two slots in the baseplate C, and 
thus allows the two tongues B to drop into the slots as indicated in Fig. 269. 
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Then, and not until this happens, can the gripping face A grip the cloth, 
and obviously by this arrangement it can grip the cloth at no point 
except the selvage. Any further outward movement on the part of the 
two sets of grips merely causes each grip to hold the cloth more firmly, 
and at the same time to stretch it gradually until the desired width is 
reached. The stretching operation is in reality the chief function of the 
whole apparatus, and the gradual development of a brocade or damask 
pattern under the influence of this ingenious piece of mechanism is indeed 
a pretty sight. 
Other views of the grip appear in Figs. 270, 271 and 272; these show 
respectively a front view of clip with jaw H open, a front view of clip 
with jaw H closed on cloth G, and a back view of clip with jaw H closed 
with the cloth G gripped between the gripping face A of the jaw H and 
the baseplate C. In this view the two tongues B are shown as having 
entered their corresponding slots. Parts J are simply the two supports 


in which the jaw H as a whole is fulerumed. It will be seen clearly that ~ 
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the projecting part K of Fig. 271 can fit into the gap between the two 
parts L of Fig. 270, and thus a chain of clips of any suitable length can be 
formed for any kind of stenter. 

‘In the finishing of many linen fabrics—indeed in nearly all cases— 
the starching mangle is worked separately, or else in conjunction with a 
set of drying cans, and rarely in combination with the stenter. When 
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the stenter is used independently of any other machine, which is often 
the case for linen, e.g. for mercerising, the cloth is placed at the feed end 
of the stenter either in loose folds or wound upon a beam. In some 
finishing departments the damasks are run through two stenters—the first 
for the initial stretching, and the second for the final stretching ; but in 


Fia. 272. 


most cases the cloth passes through one stenter only. Under such cir- 
cumstances it is clear that the machine will appear much more simple 
than the arrangement illustrated in Figs. 266 and 267, and will indeed 
consist only of that part marked A, A in addition to a plaiting-down 
motion. If the cloth were in loose folds it would be placed on the stillage 
‘or stool P, which is used in the full arrangement illustrated as a stool 
upon which the attendant may stand in order to attend to the cloth as it 


enters the stenter proper. 
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It is, of course, essential that the cloth should be guided between the 
jaws of the clips which are open just where the cloth enters the machine. 
This operation may be and often is done manually, but it can be done 
more correctly and much more cheaply by an automatic feeder, or by an 
automatic guider and feeder combined. There are two or three different 
types of automatic guiders and feeders, and all are used in the trade. The 
most important parts of one type, that made by Messrs. Daniel Foxwell & 
Son, Manchester, are illustrated in elevation and plan in Figs. 273 and 
274. In the elevation one part, C, of the apparatus—the feeder—is 
shown bolted to an arm B of the stenter rail A, and just sufficient of 
the latter is illustrated to show the connection between the two and the 
method of working. The stenter itself in Figs. 266 and 267 is 40 ft. long, 


but they are sometimes 90 ft. in length. This length is probably necessary 


when the fabrics travel at 100 yds. per minute, as in certain sections of 
the cotton trade; but for lmen a much slower speed (say, about 50 to 
60 yds. per min.) is adopted, and the stenters are usually from 30 ft. to 
40 ft. in length. 

The automatic guider and feeder is shown to the left of stenter rail A 
in Fig. 273, and the cloth D, in heavy lines, comes from any convenient 
source and moves in the direction indicated by the arrows. It passes 
between the cone rollers HK and F, being guided to and from these by guide 
plates G and H or by anti-friction rollers, and then partially round large 
wooden cones J, over further cones K, between the feeder rollers L and M 
and the retaining rollers N and O. It may then be guided betyeen or 
straight over the stenter rails P as shown, and between the jaws of the 


clips Q, nine of which are shown as forming part of an endless chain of 


clips which, with the outside half of the chain and the companion chain of 
clips on the opposite stenter rail, carry the cloth forward and deliver it as 
previously explained. The guider is supported by an adjustable bracket 
R and stand 8, and the former can thus be raised or lowered to place the 
headstock of the guider in the most suitable position. Similar adjustments 
are provided with brackets T, U and V of the frame C for the various 
parts of the feeder. 

In many instances the guider is found to work quite satisfactorily 
without the feeder; the latter, however, makes the apparatus more 
complete and certain. When the two are working in unison as illustrated, 
the guider performs the rough centring of the fabric, and the more delicate 
and smaller adjustments are performed by the feeder. 

From Fig. 274 it will be seen that there are two sets of cones H, one 
on each side of the machine, and since it is essential that all widths of 
cloths, within reasonable limits, should be capable of being treated by the 
same apparatus and in the same machine, provision is made for this purpose. 
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The cones E and F, and all contiguous parts, are supported by two brackets 
-W on left-hand and right-hand threaded rod X, and the two sets of cones 
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can therefore be moved nearer to or farther from each other, as desired, 
by turning the hand-wheel Y. Similar adjustments are necessary for the 
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cones and all parts of the feeding apparatus, but these move bodily with 
the rails A of the stenter, for it is obvious that it 1s also necessary to alter 
the distance between the two rails of the stenter so that the two sets of 
clips may be adjusted to suit the different widths of cloths. 

The object of the guider and feeder is to keep the cloth centrally situated 
so that the selvages and the inner lengths of clips shall be in the same 
planes, and both parts of the apparatus perform this work. When the 
cloth is running centrally and in its proper position for the clips, the cones 
K and F on both sides of the machine are touching the cloth, and the 
selvages are inside and clear of the aluminium levers Z, Fig. 274. The 
cloth, by reason of the pulling action of the clips Q, Fig. 273, passes freely 
and easily between the two rotating cones E and F, one or both of which 
may be covered with rubber. In general, cone E is covered with a rubber 
sleeve, and cone F is a corrugated brass one. 

Rollers F and bell-crank levers 2 are fulcrumed at 3, arn when the 
cloth is in the centre, as explained above, both rollers F are pressed forward 
by a jet of compressed air which issues from an orifice in 4 against the 
face 11 of the short arm of bell-crank lever 2. The opening and closing 
of the orifice are due to the action of the aluminium lever Z, Fig. 274, on 
the valve 5, and suitable rubber tubes convey the compressed air through 
pipes 6. The rubber tubes are not shown in Figs. 273 and 274, but the 
brass valves to which they are connected for the guider are marked 7 in 
Fig. 274, and similar valves are provided for the feeder. The compressed 
air flows from the receiver 8, Figs. 273 and 275, through valve 9, and its 
pressure is indicated on gauge 10. 

As already stated, the two aluminium levers Z, Fig. 274, are clear of 
the selvages of the cloth when the latter is centrally situated ; but should | 
the cloth, owing to irregular folds, pass either to the left or to the right, 
the corresponding selvage would come into contact with the aluminium 
lever Z, which would, in consequence, be forced slightly outwards. The 
movement outwards of lever Z closes the air-valve 5; immediately either 
of the air-valves 5 is closed, the corresponding bell-crank lever 2, in virtue 
of gravity, falls to its lowest and vertical position, and in doing so it 
withdraws the cone F from contact with the cloth. The opposite selvage 
of the cloth—that is, the one that is still in contact with both rollers K and 
F—creeps gradually up towards the thicker diameters of the cones, and 
thus draws the cloth a little to that side, and in particular draws the other 
selvage from contact with the lever Z; the latter then returns to its 
normal position—an action which again opens the valve 5 and allows the 
jet of compressed air to come against the face 11 of the short arm of bell- 
crank lever 2, Fig. 273, and to carry the cone F into contact with the 
cloth. Any deviation from the straight path thus causes one or other of 
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the aluminium levers Z, Fig. 274, to close its valve 5 and to cut off the 
jet of air; the cloth is, in consequence, kept approximately in its central 
position. The action will take place more frequently with loosely folded 
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pieces than with pieces that are on a roller ; but in any case the guider 
acts as stated, and acts successfully even Pathout the feeder. When the 
feeder is used, its action is identical with that of the guider, but the move- 
ments of the cloth from side to side, although very frequent, are through 
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short distances. In this case the cone M, Fig. 273, which is carried by a 


bell-crank lever 12, is raised or lowered by the presence or absence of the 
compressed-air jet from part 13; then the aluminium lever 14 acts upon 
valve 15 in virtue of the pressure of the selvages of the cloth in precisely 
the same way as described in connection with the similar aluminium levers 
Z and valve 5 in Fig. 274. 

Angle bracket T is supported by a stud in the framework C, Fig. 273, 


and itself supports the winch bracket 16. Slide rods 17 and grooved ~ 7 


pulleys 18 enable the winch 19 and the cone pulley K to slide backwards 


[Mi 


May 
jae Cit 
Sane 


Fie. 275. 


and forwards to take up the slack of the cloth, especially when the apparatus 
is used in conjunction with a jigging stenter. The spring 20 returns the 
winch to its normal position. : 

The relative sizes of the various parts in Fig. 273 may be compared 


with the clips in Figs. 270, 271 and 272. The apparatus is here described _ a 


for use in its simplest form and in connection with linen and ordinary 
cotton goods, but it is applicable to all kinds of fabrics, all of which it 
keeps perfectly straight ; it removes creases, and if the cloth is of an 
elastic or curly nature removes the curls from the selvages. 


Three views of the combined air compressor 21 and receiver 8 are — a 
shown, one under the stenter in Fig. 273 and two in Fig. 275. This — 
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machine is belt-driven from the fast and loose pulleys 23, Fig. 275, and it 
is capable of supplying air to about 8 guiders and feeders, or to 14 guiders. 
It is 34 in. bore, 4 in. stroke, and is splash-lubricated. 
The breather and oil inlet pipe is at 24, and the 
level of the oil is indicated in a gauge glass. The 
compressed air is delivered into the receiver through 
pipe 26, and passes, as before mentioned, to the 
various guiding and feeding apparatus, through 
pressure valve 9, the pressure being indicated on 
gauge 10. The apparatus is tested up to 60 lb., but 
the usual working pressure is 30 lb.; and when the 
pressure exceeds this, the relief valve 27 is opened 
and the air escapes there. A drain cock 28 and other 
necessary fittings are provided to render the equip- 
ment as complete and as efficient as possible. 

The ordinary stenter is used, as _ already 
mentioned, for damasks, napkins and fancy goods 
generally, and in most cases where it is desired to 
keep the cloth from contact with hot cylinders, or 
where the object is simply stretching and not 
drying and stretching. There are, however, certain 
types of cloth, mostly plain weave, that are 
stretched and dried on special kinds of stenters, 
termed jigging stenters, to obtain what is known as 
the “ elastic ” finish. 

Figs. 276 to 278 are illustrative of the 
jigging stenter made by Messrs. J. H. Riley & 

Co., Ltd., Bury. Two lengths only of stenter dil 77 
rails, A and B, are shown in Figs. 276 and 277. - =f ( 


ae 
Motion to the two sets of clips is imparted by Pgh cigs a 
two chains and two sprocket pias ado: 
wheels C, Fig. 277; the chains | és 
naturally extend over the full 1 
length of the stenter rails, and | A<o 
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wheels represented by circles D. im 

In ordinary stentermg the cloth 

passes between tension rails H, follows the course of the stenter rails B 
and A and all rails between them, and is delivered at the opposite 
end by the rollers F, G, H and J of the plaiting apparatus, Fig. 276. 
The sprocket wheels C, Fig. 277, are power-driven, and the method of 
conveying the power will be illustrated directly. The two stenter rails A 
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near the delivery end are parallel, and so are all the remainder except 
the first pair B at the feed end. These swivel about the jomts K, and 
their outer ends may be adjusted at will to suit any reasonable degree of 
inclination. The adjustment for this inclination is made by hand-wheels 
L and the left-hand and right-hand threaded rod M; this rod works in 
correspondingly threaded bosses at the base of the stenter rails B. The 
cloth may thus enter easily into the grips, and be gradually extended 
until it assumes the width desired. As each grip approaches the inner 
edge or periphery of sprocket wheel C, or the outer edge of sprocket wheel 
D, the upper projecting part F of the clip lever (see Figs. 268 to 273) enters 
under inclined plates, one of which is situated immediately above base- 
plate N, Fig. 277, and the other immediately above baseplate O; both 
inclined plates extend the required distance round the sprocket wheels C 
and D. The plates are, of course, inclined to the stenter rails and to the 
path followed by the upper part F, Fig. 268, of the lever clips when the 
latter are not in contact with the plates, but immediately each clip enters 
under its corresponding inclined plate, the upper part F is under the 
influence of the plate, and as the clip moves forward the part F is forced 
down gradually, and eventually sufficiently far to lift up the jaw H to 
the position illustrated in Fig. 270; thus each clip is therefore withdrawn 
from the selvage of the cloth just before it commences to rotate for the 
return journey at the delivery end, and in a similar way it is caused to 
present an open jaw for the cloth to enter as the clip is moving round the 
sprocket wheel D at the feed end, Fig. 277. 

The desired width between all the parallel rails is obtained by moving 
the rails nearer to or farther from each other. They are moved in one 
direction by bevel-wheels P, Q, R, 8, T and U, Fig. 278, and in the other 
direction by V, Q, R, 8, T and U; all the wheels are operated by power, 
P or V being placed into gear with Q according to which direction the 
rails have to be moved. Slight alterations in the distance between the 
rails may be made manually by handle W. It will be seen that in every 
case the central shaft X is rotated, and since this shaft carries a worm 
immediately under worm-wheel Y, Fig. 277, and a similar worm under 
all the other cross rails, it follows that all the parallel rails move either in 
or out simultaneously. 

It will perhaps be best now to consider Fig. 278 along with Figs. 276 
and 277 for the description of the driving and the general working of the 
machine. The parts in Fig. 278 are shown on a larger scale so that they 
may be more easily followed. In Fig. 277 the engine bed is shown by the 
rectangular area 2, the crank and the flywheel at 3 and 4, and the two 
latter are also shown in Fig. 278. The desired speed of the main shaft 5 
of the stenter is obtained by pinion 6 on crankshaft 3, wheel 7 on shaft 8, 


xxx STENTERING, JIGGING, GUIDING AND FEEDING 299 


pinion 9 on shaft 8, and wheel 10 on shaft 5. A pulley 11 on shaft 8 drives 
the plaiting apparatus pulley 12, Fig. 276, on shaft 13 by means of a belt 


14. A second pulley on shaft 13 drives 
pulley 15 by means of a belt 16, while a 
small crank 17 on shaft or stud 18, 
connecting rod 19, and oscillating arm 20 
complete the connection to the plaiting- 
down apparatus. | 

The direction of motion of the stenter 
shafts is indicated by the arrows in Fig. 
278. The bevel-wheel 20 on shaft 5 drives 
an upright shaft by means of bevel-wheel 
21, and a larger bevel-wheel 22 on the 
upper end of the upright shaft drives 
shaft 23 by bevel-wheel 24. Situated on 
shaft 23 are two bevel-wheels 25 connected 
to the bosses 26. These bosses, and hence 
the wheels, are driven by shaft 23 by 
means of a sliding or float key, and the | 
wheels 25 naturally drive bevel-wheels 27 
in opposite directions. Rising from the 
upper surfaces of wheels 27 are bosses 28, 
and upon these bosses are secured the 
sprocket wheels ©, Fig. 
277. 


On the end of shaft 5, 
Figs. 276 and 278, is a 
disc 29 which carries on 
its face near its periphery 
a pin 30. This pin con- 
trols connecting rod 31 
connected to the lower 
end of lever 32 fulcrumed 
at 33. The upper end of 
lever 32 is connected to 
sliding block 34 on the 
end of shaft 23 by con- 
necting rod 35. A similar 
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sliding block, marked 341, supports the other end of shaft 23, and long 
slots in both frames are provided to admit of the necessary sliding 


action of blocks 34 and 34}. 


Referring now more particularly to 


Fig. 276, it will be clearly seen that as shaft 5 rotates, the pin 30 on 
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disc 29 and the other connections will cause block 34, Fig. 278, to move 
in their respective slots and in opposite directions, provided that shaft 


Fig. 278, 


23 is capable of being oscillated. The central supporting bracket 36, 
Fig. 278, is loose on a central boss, which also forms a support for the 
upright shaft upon which bevel-wheels 21 and 22 are fixed. It will thus 
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be seen that the bracket 36 can oscillate, and it will be quite clear that 
if shaft 23 oscillates about the central boss, all parts on the shaft will 
also oscillate, and consequently sprocket wheels on bosses 28 and stenter 
rails A, Fig. 277, will move alternately backwards and forwards but in 
opposite directions. The extent of this movement is about 6 in., and the 
object of the motion is to keep the threads and picks of the cloth in 
constant motion during the passage of the cloth through the stenter, and so 
prevent the threads and picks from sticking together during the process of 
drying. In stenters where the rails remain fixtures, so far as oscillation 
is concerned, the supporting columns 37, Fig. 276, may be in one piece 
which reaches up to and supports the rails A and B. In jigging stenters, 
however, they are in two parts, the upper face 38 of the column 37 being 
planed and curved as shown in Fig. 277 (see also 35, Fig. 267). The ends 
of the cross-frames of the stenter are supported by separate parts 39, 
Fig. 276, whieh carry pulleys or anti-friction rollers 40 ; these rollers and 
their supports are shown best in Fig. 273. During the operation of jigging, 
the rollers 40 move backwards and forwards on the curved, planed surfaces 
38, Fig. 276, of columns 37 through the action of the above-mentioned 
disc 29 and the connections to the rails. For ordinary stentering, the parts 
37, 39 and 40 naturally remain stationary, and in every case the columns 
37 have proper foundations 41. 

A weft-straightening motion usually accompanies such machines. The 
mechanism of this motion is of a differential type, and it is situated 
immediately above one of the sprocket wheels C as indicated by the 
part 42, Fig. 278. Its use is to enable the operator to alter the speed of 
the clip-chain under the weft-straightening motion 42 with respect to the 
clip-chain on the opposite rails. If the weft of the fabric is not at right 
angles to the threads of the warp, the above chain may be made to move 
slightly faster or slightly slower, according as the weft on that side lags 
behind or leads that on the other side of the stenter. There are, of course, 
other types of mechanism for moving the stenter rails, but in all cases the 
principle of the movement with respect to the rails is the same. 


CHAPTER XX 
BELT STRETCHING, CALENDERING CHASING, AND BEETLING 


Tue finishing of fancy and figured goods generally differs from that of 
plain fabrics, although all kinds may pass through the same processes up 
to a certain stage—say that of the drying cans; several figured cloths, 
however, do not pass over the cans. When the length of cloth leaves the 
drying cans it is taken to the perching room and passed over rollers, so 
that the full length may be examined. This examination is usually done 
with the cloth falling, or perhaps drawn down mechanically by drawing 
rollers, between the examiner or percher and a well-lighted window, 
somewhat as exemplified in Fig. 279; at other times this is done so that 
the light may pass through the fabric and thus expose clearly any fault 
or damage that may be present at this stage. Hach piece or cut of cloth 
is detached from the length after it has been examined and has emerged 
from the drawing rollers, but previous to this all damages are marked 
usually with a bit of Turkey-red cotton at the selvage, while after the 
cloths are separated all stained goods are put on one side for further 
treatment. The fancy goods are then taken to the stenter, and usually 
passed through singly as explained above, but the cotton and linen plain 
goods follow a different process. Similar widths of cloths of one type— 
e.g. cotton, linen or union—are now selected and sewn together in a chain ; 
this chain is passed through a damping machine somewhat similar to that 
illustrated in Figs. 20, 21 and 22. This particular machine damps both 
sides of the fabric at the same time, but in many cases it is considered 
quite sufficient for linen and cotton goods to damp one side only. After 
the cloth has been damped, it may be taken to the belt stretching machine 
or to the beetling machine. In order to avoid the trouble of damping, 
some pieces are removed from the cans in a more or less damp condition, 
in which case the cloth would probably be deposited in a barrow, as 
illustrated in Fig. 255. 

The object of the belt-stretching machine is to strétch the cloth ae 
selvage to selvage in order to remove all creases and to increase the width. 
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Two to four inches in width may be regained in this machine, the 
stretching apparatus of which is arranged to accommodate all widths of 
cloth from about 15 in. to 90 in. This machine is used for figured cloth, 
and extensively for plain fabrics. 

All such machines are similar in construction, and that illustrated in 
Figs. 280 and 281 is made by Messrs. J. H. Riley & Co., Ltd., Bury. 
Fig. 280 is partly sectional to show the path followed by the cloth, whereas 
Fig. 281 is a plan view of the main parts. The fast and loose pulleys are 
shown at A and B, Fig. 281, on the short shaft C. The fast pulley A 
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transmits its motion to pinion D, which in turn drives wheel E on the 
end of the main shaft F. This main shaft is supported by bearings in the 
two end frames G, and near the inner sides of these frames are the two 
so-called belt pulleys H with flanged sides. These two pulleys H are set 
at an angle, that is, their edges are nearer to each other at the feed side 
of the machine than at the delivery side. Endless belts J, Fig. 280, one 
on each side and about 4 in. wide, and shown solid black, pass partially 
round these pulleys, as well as over the upper and lower pulleys K, L, M 
and N. Consequently the belts J run continuously when the driving belt 
is on the fast pulley B, Fig. 281. The cloth to be stretched is brought on 
a wooden roller as shown at O, or else in loose folds, and placed at the feed 
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side of the machine. When the cloth is on a wooden roller, the arbors of 
the roller are supported on swivel brackets P. The cloth Q is shown only 
in Fig. 280, and appears here as if it were a thread ; this marking is adopted 
in order that the cloth may be easily distinguished from the solid black 
line which represents the belt. The cloth comes, as illustrated, from the 
entering batch or roller O, and passes over a suitable number of tension 
rails R—two only are shown in Fig. 280—and is then guided between the 
belt J and the belt stretcher pulley H, being gripped, of course, near the 
two selvages by the two pulleys. When the cloth enters as described it 
contains creases; but since the edges of pulleys H, Fig. 281, gradually 
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widen out as they approach the delivery side of the machine, it follows 
that the cloth will be stretched, provided that no slip takes place. The 
faces of pulleys H are often covered with rubber or some such substance 
to increase the gripping power and thus prevent slip. Fig. 280 shows 
clearly that the cloth Q leaves the pulley H and the belt J at a point near 
pulley L, and the cloth from this pomt proceeds either to the rollers of an 
ordinary plaiting-down motion or to a batching roller §. The direction 
taken by the cloth is shown in both ways in Fig. 280, but it will be clearly 
understood that one only is used at a time. The amount of stretch will 
depend upon the angle which the pulleys H, Fig. 281, make with the 
shaft F, and the adjustment for different degrees of stretch must be made. 
A left and right hand screwed rod T passes through tapped parts in the 
ends of blocks U, so that when this rod is rotated the ends of the blocks 
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and the edges of the pulleys H are moved nearer to or farther from each 
other. The adjustment is made by means of the hand-wheel V and bevel- 
wheels W and X, and the shaft Y, upon which V and W are fixed, is utilised 
to rotate similar parts on the other side of the machine through bevel- 
wheels Z and 2. In order, however, that the two sides may be moved 
independently of each other if desired, clutches or catch-boxes are 
provided on the shaft Y, but these are not shown on the drawing. 

The cloth passes over the large pulleys or rings 3 in addition to the 
flanged pulleys H; the smaller intermediate pulleys or rings 4 on shaft 5 
serve to spread the stretch over the full width of stretched cloth. The 


12 


ends of shaft 5. are supported in blocks 6, which may be moved laterally 
by means of hand-wheel 7 in conjunction with suitable bevel-wheels, 
shafts and screws in blocks 6. The intermediate pulleys 4 may be moved 
farther in or drawn out, as desired, to adjust the tension on the cloth. 

_ On the main pulley shaft C is fixed a small pulley 8, and a belt 9 from 
this pulley drives a smaller pulley 10 when the cloth requires to be batched 
on the roller S. A long wooden box is placed on the spindle or spit 11, 
and the cloth is wound on this box; when the winding is finished, both 
box and cloth are removed from the spit. If the plaiting-down motion is 
to be used, the belt 9, Fig. 281, is removed, and a different belt put on to 
the pulley 8 and over pulley 12 on the end of roller 13; roller 14 is, of course, 
the pressing roller (see Fig. 280). A further belt from pulley 12 drives 
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pulley 15 on the crankshaft, the cranks operating the two small rollers 16 
to obtain the well-known pendulum-like movement of the plaiter supports. 
The speed of the machine will depend to some extent on the fabric to be 
treated ; a speed of 90 revs. of the driving pulley B results in the delivery 
of 78 yards of cloth per minute, but in general the delivery is much less 
than this. 

A further separation of the cloths takes place here; several plain and 
twilled fabrics go direct to the beetling machine, in which case a light 
calendering often precedes the operation of beetling. Most figured fabrics, 


FiG, 2Sz. 


such as damasks, go to the calender. A 3-bowl calender is often used for 
fine goods. The heavy 5-bowl calender has already been described; a 
3-bowl calender, made by Messrs. Mather & Platt, Ltd., Manchester, is 
illustrated in Fig. 282. This is introduced partly to show the type of 
machine that is used for linen and union fabrics in addition to cotton 
ones, and partly to illustrate a type of finishing which receives the name 
of “chasing”. This finish imitates in a slight degree the beetle finish 
which is to follow, and is used principally for cotton, but also for unions. 
The cloth A from the roller B passes over and under tension rails 0, D 
and EH, and then between the two bottom rollers F and G. It is then 
guided between the two upper rollers G and H, and conducted from the 
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latter round the upper guide roller J to the lower adjustable guide roller 
K, and over a brass scrimp rail L, the face of which is grooved and corru- 
gated. This grooved surface removes creases and keeps the cloth out in 
width, so that it may pass under the bottom roller F and be delivered 
suitably stretched for a second time between rollers F and G, and. also 
between rollers G and H. The cloth finally passes over the latter to be 
batched against it on to roller M, supported by arms N. A plaiting-down 
apparatus may be substituted for the batching roller if desired. The 
chilled-iron or brass centre bowl G is often heated by steam or by gas ; 
the larger rollers F and H are made of cotton or of paper, as described in 
connection with the similar paper bowls used in the 5-bowl calender. 
When a cloth passes singly between the bowls of the calender it is simply 
pressed, and its surfaces are therefore flat; but when two layers pass 
between the rollers as in chasing, the inner surfaces of the two layers of 
cloth are pressed into each other, and the effect then is not flat, but 1s 
influenced by the particular way in which the various parts of the two 
layers cross or overlap each other. Sometimes the cloth is threaded 
through a third time in order to improve the effect. The wheel O in the 
adjustable slide P is for the purpose of raising or lowering the guide roller 
K, so that the cloth may be kept at the proper tension. 

When this calender is used for damasks and similar linen goods, the 
cloth simply passes over the guide rails and singly between the bowls 
F, G and H, the upper and lower ones usually being sycamore. Linen 
damasks are finished on what is termed the warp side—i.e. the side on 
which the ground is developed by the warp and the ornament by the 
welt ; this side is in contact with the bowl G, which may be either hot or 
cold. On the other hand, mercerised cotton damasks and union damasks 
are finished on the weft side. Irish damask napkins are usually finished in 
doubled form, whereas Scotch napkins are finished full width. The calender- 
ing in these cases is evidently more simple than the operation of chasing. 

The calender may have the usual fast and loose pulleys, or it may be 
driven by means of a friction clutch. Fig. 282 shows a machine arranged 
for the latter method of driving. A belt drives a belt pulley Q on shaft R, 
and on the same shaft is a pinion S which gears with wheel T on the end 
of the shaft of bowl G. A friction clutch, not shown, is placed on shaft 
R between the pinion § and belt pulley Q, and is operated by a handle 
and rods to place the machine in and out of action. The necessary amount 
of pressure is obtained by lever U, fulcrumed at V; the force is applied 
at W through the weights X on lever Y fulcrumed at Z, and an adjustable 
rod 2, which is attached at one end to lever U and at the other end to point 
3 in lever Y. The usual screw 4 and hand-wheel 5 are provided at each 
end for regulating the pressure on the blocks. Calenders such as this are 
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often used to straighten and smooth out the cloth ready for the beetling 
machine. The 3-bowl calender is often used to obtain a soft, bright 
finish, but calenders with 2, 3 or 4 steam-heated cylinders are extensively 
used for finishing linen fabrics. Glazing is performed in such calenders. 

It may be necessary to mercerise particular cloths, and if so, the cloth 
is fed into a mercerising range. The cloth is centrally placed by an auto- 
matic feed so as to enter a caustic soda solution of 52 degrees Tw., and 
then the stenter clips stretch the cloth and the latter passes under wash 
squirts and through the machine. Part of the liquid drops out by 
gravitation, but its removal is hastened by suction apparatus. On 
emerging from the end of the machine, the cloth passes to the dryimg 
cylinders. The mercerising of linen damasks raises different problems to 
those met in the cotton trade, and the “‘ Lumac ” process, by which this 
is successfully accomplished, is in work only at the Huntingtowerfield 
Bleachworks, near Perth. 

Although automatic methods of conducting all the processes increase 
production, they are also responsible for an increased number of damages ; 
hence at different stages of the process all cloths are critically examined, 
somewhat as illustrated in Fig. 279. 

BrETLING.—This is a very important process in the finishing of several 
kinds of linen and cotton goods, particularly of sheetings of various 
qualities. There are two distinct kinds of machines used for this work— 
the Wood Faller Beetle and the Spring Beetle. Hach has its advocates, 
and there are certainly advantages which attend the use of either. The 
object of beetling is to fill up the cloth, or, in other words, to close up the 
small pin-like holes or interstices ; to produce a high gloss on the fabric ; 
and to impart the much-admired water-marks that help so much to 
beautify otherwise plain fabrics. Incidentally the operation of beetling 
increases the width of the cloth. ; 

Considered in its simplest aspect, the beetling machine consists of a 
large roller or beam upon which the cloth is wound evenly and tightly. 
This cloth beam is made to rotate and also to move to and fro in an 
endwise direction ; during these movements, the ends of a series of heavy 
wooden beams, termed fallers or beetles, are allowed to drop successively 
on to the cloth, and thus spread out the threads without imparting the 
plain flat effect which results from calendering. Since there are several 
layers of cloth on the beam, the pressure or force imparted to the outer 
layer by the fallers is communicated to the inner layers, and the finish 
is therefore somewhat similar in this respect to those of chesting and 
mangling. 

Large quantities of common goods are passed through a mangle—or, 
rather, a type of calender—preparatory to being beetled. This process 


xx BELT STRETCHING, CALENDERING AND BEETLING 309 


helps to fill up the interstices between the threads and picks. After the 
cloth has been so treated, it is partially dried on the hot cylinders of the 
drying machine, or else dried perfectly on these cylinders ; then re-damped, 
and finally taken to the beetling machine. In all cases the cloth must 
be in a damp condition before it is beetled, and it is a good plan, after 
having applied the moisture, to allow the cloth to remain a few hours: so 
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that the water may penetrate uniformly the various folds, and thus 
enable the cloth to be finished evenly. When the cloth has been damped 
and allowed to lie, as explained, for a few hours, it is considered to be in 
an ideal state for being beetled ; the cloth is then termed “ conditioned ”’. 

One of the best types of wood faller beetling machines, often termed 
“‘ Lancashire beetles’, is that made by Messrs. Archibald Edmeston & 
Sons, Ltd., Patricroft, Manchester, and illustrated in Figs. 283 to 287. 
The above-mentioned cloth rollers or beams, which are about 19 in. in 
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diameter, are shown at A, and in Fig. 283 the first wood faller B is shown 
in its lowest position upon the cloth beam, and the latter, which carries 
the cloth, is naturally in the beetling position. The rest of the beetles 
are shown at different heights in the same figure ; in Fig. 284 the tops of 
12 beetles are shown. In Fig. 286 two cloth beams A are shown, but 
neither of these is in the position for beetling ; they occupy the positions 
indicated when the cloth is being wound on or wound off, termed 
respectively “‘ winding on” and “ stripping ”’. 

Fach faller B, Fig. 283, of which there may be any number up to about 
42, is 8 ft. 6 in. long, 4 in. wide and 5} in. deep, and is made from selected, 
well-seasoned beech. All the fallers are planed by machinery, machine- 
morticed, and are supported 
vertically by two iron guide 
rails C, which are also planed 
perfectly true in order that the 
up-and-down movements of 
the fallers may be performed 
smoothly and with a minimum 
amount of wear and tear. The 
planed surfaces enable the 
fallers to work vertically with 
very little clearance. Project- 
ing from the face of each faller — 
is a tappet D, Fig. 284, by 
means of which the faller is 
lifted to its highest position 
from the cloth bowl by a wiper 

Fic. 284. K. There is a wiper for each 

: faller, and all of them are 

keyed to the wiper shaft F; the latter extends across the machine, 
and rotates in brass steps supported in suitable bearmgs cast with 
and forming part of the massive end frames G. As the wiper shaft 
F rotates, each wiper comes into contact with and raises its own 
tappet D, and hence its faller B, to the highest position. The wipers 
themselves are set to form spirals round the beam so that they act suc- 
cessively. They are set in groups of about nine, and hence there will be — 
two, three or four fallers at the same height, according as there are 18, 
27 or 36 fallers. The path described by the tops of the fallers is more or 
less of a wave-like character. Hach wiper is withdrawn from contact with 
the tappet D as the poimt of the wiper is approaching the top centre, 
and hence, when this occurs, the faller drops in virtue of gravitational 
force and imparts the desired blow to the cloth on the beam A. Although 
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it is absolutely essential that the faller should descend rapidly, it is equally 
essential, or at least desirable, that it should be raised slowly, particularly 
during the first part of its movement. The wipers, of which one is illus- 
trated on a large scale in Fig. 285, are designed specially to impart this 
valuable movement, for the lower part of the tappet D first comes in 
contact with the wiper as near as possible to the centre of rotation. The 
inertia of the faller is consequently overcome by a minimum of wear and - 
tear, for the upward movement of the faller is comparatively slow at first, 
but increases gradually until the wiper leaves the tappet. 

The general principles of beetling being now understood, we may 
proceed to describe the remaining parts of the machine. A particular 
feature of this beetle is that all the gearing is supported independently 
of the walls of the building; this precaution, although no doubt, and 
naturally, increasing the cost, eliminates the vibrations which usually 
undermine the stability of the wall. The gearing is contained between 
the frame G, Fig. 283, of the beetle proper and the supplementary frame H. 
The latter is bolted to the substantial foundation and 
to the frame G. The main driving shaft J extends from 
the front to the back of the machine, and is placed 
in and out of action by a patent friction clutch which : 
acts quickly and efficiently. The clutch sleeve itself is 
shown at K, but the fork which operates the sleeve is 
omitted. This fork is secured to the sleeve K in the Fia. 285. 
usual way, and also to the shaft L. The toothed 
quadrant M is also secured to the shaft L, and is operated by the worm 
N on the short vertical shaft O. All these parts are moved by rotating 
the hand-wheel P. When the clutch sleeve K is caused to slide along the 
shaft J, the inner grip ring Q makes connection with the outer part R of 
the clutch, and thus imparts motion to the wiper shaft F through the large 
bevel-wheel T and the small bevel-wheel 8, mounted on the boss of the 
clutch ring R. Immediately behind the large bevel-wheel T is a ratchet 
wheel U and a pawl V to be brought into use when the fallers are lifted 
manually. 

On the end of the main shaft J is fixed a wheel W, which, through 
intermediate wheel X on stud Y, conveys the motion to wheel Z on shaft 2. 
Alongside wheel Z on the same shaft 2 is a pinion 3, which drives wheel 4 
on the low shaft 5. On the low shaft 5, and opposite the central line of the 
frames G of the beetle, are two catch-box bevel-wheels 6 and 7, and either 
of these may be put in motion by the catch-box or clutch 8 in the usual 
way. When the clutch 8 is centrally situated, as illustrated in Fig. 286, 
it is out of gear with both wheels 6 and 7. It may, however, be slid on 
the shaft 5 by means of the lever 9, fulcrumed at 10, connecting rod 11, 
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and hand-lever 12 fulcrumed at 13, and so placed in gear with either 
wheel 6 or wheel 7. In either case the larger bevel-wheel 14 will be rotated, 
the direction of rotation depending upon which wheel is in gear with 
bevel-wheel 14. As a natural consequence, shaft 15 and broad-toothed 
pinion 16 can be rotated in either 
direction at will. 

The shafts 17 of both cloth rollers 
A are prolonged as shown, and 


wheel 18. The object of this wheel 
is to gear with pinion 16, Figs. 283 
and 287, when the cloth beam is 
in the beetling position—7.e. im- 
mediately under the fallers B. A 
cam 19, shown only in Fig. 287, is 
secured to ‘the shaft 15, and runs 
in the grooved pulley 20 when the 
cloth beam is under the fallers B. 
Wooden tension rails 21, Fig. 283, 
are provided on both sides of the 
machine, and by means of these 
rails the cloth is kept taut as it is 
guided on to the cloth beams A. 
The cloth beam occupies one of the 
positions indicated in Fig. 286 for 
the winding-on operation, and also 
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meen’) for the stripping operation. The 
ace ae. latter operation is naturally per- 
+A TTT w formed after the cloth has been 
: DTT beetled sufficiently, or after it has 
3 li been partially beetled to turn it 

end for end, and thus allow that 

Fia. 286. end of the cloth which was next 


the beam to occupy the outside 
position ; this gives all parts the same, or as near as possible the same 
amount of work. It is essential, as already stated, that the cloth 
should be absolutely free from creases on the beam, or otherwise 
unsatisfactory work, and probably cut cloth, will result. Consequently 
great care should be exercised when the cloth is being wound on to 
the beam A. For filling and stripping, the cloth beam is driven by 
compressed paper friction pulleys 22 on the shaft 2, Fig. 286. These 
pulleys are placed in and out of gear by hand-wheel 23, shaft 24, pinion 


each shaft carries near its end a > 
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25, racks on shaft 26, and parts 27. Hand-wheels 28 on rod 29 and 
levers 30 are utilised to apply the necessary pressure for driving the 
beams efficiently for fillmg and for stripping. 

When the cloth beam has a thickness of 1 in. to 14 in. of cloth wound 
upon it, the whole is ready for being transported under the wooden fallers 
B, Fig. 283. This is done by the aid of a pinch bar and a long rack cast 
on the outside of the frames G. In order to obtain room for the free entry 
of the beam under the fallers B, and also to facilitate its removal after 
the piece has been beetled, the fallers B may be raised sufficiently high 
by the hand-wheel 31, rod 32, worm 33, and wheel 34 on shaft 35. On 
shaft 35 are fixed two Pocket wheels, 
and chains from these wheels support 
a long bar which, when in its lowest 
position, is below a series of pins— 
_ one from each of the fallers B. 
Thus when the shaft 35 is rotated 
by hand-wheel 31 and other parts, 
the long bar is raised; as the bar 
ascends, it arrests the pins and 
carries them and the fallers clear of 
the beam. The pawl V is allowed 
to fall into contact with the ratchet 
wheel U at this time. In addition 
to the combined movement of the 
fallers by the bar, any single faller 
may be held up while the others are 
in operation. 

Two or more pieces in width may Fra. 287. 
be wound on the cloth beam A, 
depending naturally upon the width of the pieces. Whenever this is the 
case, it is necessary to leave sufficient space between the selvages of the. 
adjoining pieces to allow for the increase in width due to beetling. It is 
often necessary to hold up that faller which is immediately above the gap 
between the pieces. If the cloths widen sufficiently, the faller may be 
liberated and thus work in conjunction with the others. 

From the description of the principal parts it will be evident that 
when the shaft J, Fig. 283, is rotated, the following shafts and trains of 
wheels will be set in motion : 

1. The wiper shaft F, through bevel pinion § and bevel-wheel T. 
The wipers E, Fig. 285, will therefore commence tq lift the fallers B 
successively, one from each group at a time, and each faller imparts 70 


blows per minute. 
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2. The middle shaft 2, Figs. 286 and 287, upon which the compressed 
paper pulleys 22 are fixed, which drive the cloth beams A for winding-on 
and stripping, provided they are placed in action by the hand-wheel 23 
and intermediate parts. 

3. The low shaft 5, Fig. 283, which carries the small bevel-wheels 6 and 
7 for driving the short shaft 15 in the desired direction by the clutch 8 
and wheel 14; while at the same time the broad pinion 16 (see also Fig. 
287) on shaft 15 drives the wheel 18 and therefore the cloth beam A; the 
cam 19, through grooved pulleys 20, imparts the necessary endlong 
movement to the cloth beam. 

After the cloth beam has run for a suitable period in one direction, 
say with bevel-wheel 6, Fig. 283, im gear with catch-box 8 and bevel- 
wheel 14, the two former are disconnected and the catch-box placed in 
gear with bevel-wheel 7, which results in the bevel-wheel 14, and therefore 
the cloth beam, being rotated in the opposite direction. In whichever 
direction the cloth beam rotates, it is also moved slowly from side to side 
as stated. ; 

We have already said that it is necessary for the cloth to be free from 
folds and creases, and in order to secure this the cloth is often stretched 
by the stenter, or else by the belt stretching machine, before it is wound 
carefully and tightly on to the beetling cloth beam. It is a common 
practice to have two wide cloths, say 72 in. each, in the width of the beam, 
and several pieces on each width. The main shaft J runs at about 110 
revs. per minute, and the cloth beam at 4 to 5 revs. per minute, while its 
endwise movement is usually about 4 in. 

Figs. 288 to 290 illustrate the spring beetle as made by Messrs. Mather 
& Platt, Ltd., Manchester. It is naturally designed to do the same 
kind of work as the wood faller beetle, but much more quickly. Fig. 288 
is an elevation of the feed side of the beetle, Fig. 289 an elevation of the 
end with all the gearing, and Fig. 290 an elevation of the opposite end, 
but of a right-hand machine. The drive is usually taken from some main 
shaft in the finishing department to both sets of fast and loose pulleys 
A and B, Fig. 288, on the main shaft C of the beetle. On shaft C are fixed 
several eccentrics D, each one being a certain number of degrees farther 
round than the one behind it in order that the eccentrics may act upon 
the beetle hammers E at different times and in regular succession: one 
of these eccentrics is shown in its lowest position in Fig. 290. By this 
arrangement the hammers, a special view of which will appear later, act 
very much in the same way as the wood fallers in the Lancashire beetle. 

There are three clothbeams, F, G and H, Fig. 290, in this machine, 
and these beams are rotated upon the central shaft J in a similar manner 
to the “pins” in the hydraulic mangle (see Fig. 59). The arbors of the 
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beams F, G and H, Fig. 290, are supported 120° apart by the discs K, 
and the beam F is obviously 1 in the beetling position. When the machines 
are erected, it is usual to give each beam two or three good coats of white 
lead- “paint, and when the paint is dry, to cover the beams with cloth : 
this is done to prevent stains from rust and other sources. 

The actual beetling operation has already been described, so that little 
more need be said in connection with this part of the work. It should, 
however, be pointed out that the character of the blow from a spring 
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beetle is somewhat different from the blow imparted by a falling wooden 
beetle, since the former is more flexible. The beam, which for the time 
being is under the hammers of the beetle, has a to-and-fro motion in 
addition to a rotary motion. On the end of shaft C, Fig. 289, is a pulley 
L, and a crossed belt M passes over this pulley as well as over pulley N 
on the short shaft O. A worm P on the shaft O drives a worm-wheel Q 
on the vertical shaft R, while a second worm § on the shaft R drives a 
worm-wheel T on the short shaft U. A heavily shrouded wheel V, Fig. 288, 
on the shaft U finally drives the wheel W, and hence the cloth beam F. 
This mechanism clearly imparts the rotary motion to the beam F under 
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the beetles E. The endwise movement of the same beam F is obtained 
by means of the anti-friction bowl X and the grooved cam Y ; the anti- 
friction bowl rotates on a fixed stud, and the grooved cam is compounded 
with the shrouded wheel V. Both the grooved cam and the shrouded 
wheel are capable of sliding on their shaft U by means of the usual sliding 
key and keyway Z. The heavy shrouding on the wheel V draws the 
wheel W, and therefore the beam F, to and fro in the usual manner. 


Fia. 289. 


The beam G, Figs. 289 and 290, is in the stripping position, and the 
beam H is in the beaming position. Two sets of fast and loose pulleys 
are provided for the beaming and stripping motions, and these are usually 
driven by means of a crossed belt and an open belt from pulleys situated 
on a supplementary shaft. The latter shaft is most conveniently placed — 
a little above the pulleys A and B on the left of Fig. 288, and driven from 
the main shaft of the finishing department. The open and crossed belts 
are necessary in order to drive the cloth beams in opposite directions, 
according as the cloth is being wound on or wound off—+.e. beaming or 
stripping. 
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Let it be assumed that the cloth on the beam F is being beetled ; 
that the cloth on the beam G is ready for being stripped ; and that the 
cloth beam H is empty. Fast and loose pulleys 2 and 3, Figs. 288 and 
289, on the short shaft 4 are operated by the usual belt fork 5 at the stripping 
side of the machine; on the same shaft 4 is a spur pinion 6, Fig. 289, 
which gears with and drives wheel 7, and ultimately, by friction cone 
pulleys, the cloth beam F when all is ready for stripping. The cloth 8 © 
is taken over the winch 9 (see also Fig. 290), then through the plaiting- 
box 10, and ulti- 
mately deposited in 
the well-known 
plaited or folded 
form on the stillage 
Liatis 289. .)'The 
plaiting-down ap- 
paratus is driven 
from the disc 12 
by connecting rod 
13 and oscillating 
arm 14. The winch 
9 is driven by the 
belt 15 and pulleys 16 and 17. 

Fast and loose pulleys 18 and 19 
on shaft 20, Figs. 288 and 289, on the 
beaming or feed side of the machine, 
are arranged in a similar manner to 
drive the cloth beam H through wheels 
21 and 22 and friction cones not 
shown. The cloth is tensioned in the 
usual manner by passing it under and 
over rails 23 and 24, and over the 
empty beam H. The outer cone of Fic, 290. - 
the friction drive is then placed in 
contact with the inner cone, and the beam H rotated until the cloth is 
tightly and evenly wound on. When the stripping and beaming opera- 
tions are concluded, and when the cloth on beam F has been beetled 
sufficiently, all is ready for the rotation of the discs K on shaft J, Fig. 
290. The spring hammers H, Fig. 288, which happen to be in or near 
their lowest positions, are raised by the cloth as the latter is approaching 
the beetling position. The discs K, Figs. 288 and 289, are rotated by 
-means of the following mechanism: Alongside the pulleys 2 and 3, and 
on the same shaft 4, is a third pulley 25, and a loose belt 26 connects 
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this pulley with the pulley 27 on shaft 28. A worm 29 on the shaft 
28 drives worm-wheel 30 on the shaft 31; a second worm 32 on the 
shaft 31 gears with wheel 33. By pressing down gallows pulley lever 34, 
Fig. 289, the pulley 35 is pressed against and draws tight the belt 26, 
in which case parts 27 to 33 are set slowly in motion. The action 
is kept under complete control of the attendant, and when the discs K, 
Fig. 290, have rotated one-third of a revolution, the handle 34, Fig. 289, 
is released and returned to its inoperative position by weight 36. A set- 
pin 37, which passes through the frame, is then caused to enter a hole on 
the outer circumference of one of the discs to keep the discs and the three 
cloth beams in their proper positions. The necessary hand-wheels 38 and 
39, Fig. 288, are provided for manual adjustments, and the handle 40, 
Fig. 290, together with rod 41, shaft 42 and belt fork 43, sight means 
for starting and stopping the eccentric shaft C. 

Figs. 291 and 292 are respectively a side elevation and a front 
elevation of the complete patent spring beetle as usually supplied with 
the above machine. It consists of the two steel springs A, Fig. 291, fixed 
in the iron headpiece B. These springs are about 3 in. thick near B, but 
gradually taper to about } in. at the curved ends. The lower end C of the 
headpiece is encircled by the upper part D of the beetle itself, while the 
lower face E of this beetle comes in contact with the roll of cloth on one 
or other of the beams F, G or H in Figs. 288 to 290. Four lengths of + in 
leather belting F, about 4 in. wide, pass through a hole near the lower 
face of the beetle, and the centres of these lengths are fixed securely to 
the beetle by means of an iron plate G and suitable keys H. The ends 
of the leather belts are then riveted to the two rods J, one end of each 
rod being flattened at K to admit of a neat and secure grip, while the 
other end of each rod is screwed. The rods are then passed through holes 
in the headpiece B, and nuts L screwed on. One complete beetle and 
holder is then secured to each plunger rod M by means of the cotter N. 

Before beetling commences for the first time, the nuts L are tightened 
until the proper degree of tension has been imparted to the belting F and 
the springs A. It will be quite evident that, since the circular part C can 
slide in D in addition to the up-and-down movement imparted to it by its 
own eccentric on the main shaft, the blow given by the face E of the beetle 
is more or less elastic, and does not therefore damage the cloth. Of course, 
it will be understood that a positively driven beetle would be quite un- — 
suitable for the work, and hence the necessity for constructing the beetles 
with some yielding or flexible connections. With constant work the belting 
F stretches, but more particularly when it is new ; the belting, as a whole, 
has then to be adjusted by means of the rods J and the nuts L. Some 
beetles are made with two sets of flexible couplings. 
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Any beetle, which for the time being is required to be inoperative, 
can be placed out of action by raising the lower part DE and inserting a 
pin into the hole O. All the beetles may be raised or lowered bodily to 
modify the stroke, or rather to maintain a uniform blow for different 
diameters of cloth and beam combined, and also to regulate the force of 
the blow for different fabrics. A graduated scale is fixed to the framework, 
and a pointer, which moves with the blocks, indicates the extent of move- 
ment in either direction, and thus serves to obtain accurate adjustments. 


Fig. 291. Fig. 292. 


It is a common practice in some finishing departments to paint two or 
three white rings on each side of each cloth beam, in order that the cloth 
may be beamed on the most convenient positions according to the widths 
of the cloths. The usual cloth-guides are provided on the tension rails. 
The time during which the cloth is under the beetles varies. consider- 
ably, not only on account of the type of machine used, but also according 
to the class of cloth in process and the degree of finish desired. For some 
classes of plain heavy linen fabrics not more than 10 to 15 mins. are allowed 
in the spring beetle, and this or any other time or number of revolutions 
may be indicated by a clock, On the other hand, a much longer time would 
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naturally be allowed for the same -class of cloth in the wood faller beetle. 
Again, with fine linen goods there is a great difference in the time allowed, 
for whereas in some districts the fabrics are under the action of the wood 
faller beetles for from 48 to 60 hours, in other districts, and with precisely 
the same type of beetles, the process is continued for from 10 to 12 hours. 
In both cases the cloths may be turned several times during the operation. 
The time is determined not only by the class of fabric, but also by the 
weight of the fallers, by the number of blows per minute, and by the degree 
of finish which is desired. 

After the beetling process, and particularly for fine lmen goods, the 
cloths are examined and then sewn end-to-end for the calenders. 

1. The cloths are usually run through a 5-bowl calender fitted with 
iron, cotton, iron, cotton and iron bowls respectively, or through any 
other suitable number of rollers and convenient arrangement. 

2. Cloths examined for damages and stains. 

3. Cloths crisped and run through calender once or twice. 

A 3-bowl calender is often used for fine goods. 

After the last finishing touches, the cloth, if in piece form, is then made 
up into rolls or other forms and parcelled up ready for dispatch. When 
the pieces are intended for cutting up into cloth lengths, sheets or the like, 
the operation of cutting, as well as any subsequent operations such as those 
described in the next chapter, is obviously done before the articles are 
finally finished. The making up of the cloths is then performed, and this 
usually consists of placing a convenient number into each parcel or box. 
The number of articles thus parcelled up varies according to the size of the 
article, to the necessary complement of articles for complete sets, and to 
any other requirement demanded or desired by the various merchants. 

The foregoing description and illustrations of the bleaching and finishing 
of linen fabrics give an incomplete idea of the multiplicity of the processes 
involved, and the care to be exercised in the conversion of so-called linen - 
goods to marketable products. It will be seen, however, that everything 
that is really essential has been done to the fabrics to enable them to fulfil 
their functions in the various departments of houses, halls, restaurants 
and public institutions, in which the pure, smart and attractive features 
of the fabrics are much admired. Nothing more could be done to improve 
the appearance of these fabrics so far as the cloth itself is concerned. - 


CHAPTER XXI 


ORNAMENTATION BY HEM-STITCHING, EMBROIDERY AND SIMILAR 
MECHANICAL OPERATIONS 


THE processes described up to this point may be considered as representing 
the final mechanical finishing operations, and were indeed the real final 
processes a little more than three decades ago. The increasing tendency 
that prevailed about this period for adorning many kinds of linen and other 
fabrics with fancy needlework of various types led to the introduction of 
mechanical means for the embellishment of such goods with similar patterns. 
This extension of the trade has gradually developed until at the present 
time it has assumed huge dimensions, and Fig. 293, which is a photo- 
graphical reproduction of a department in the works of Messrs. Hay & 
Robertson, Limited, Dunfermline, will give some idea of the extent of this 
important branch. Hundreds of girls are at work in this room, ornament- 
ing all kinds of fine, medium and coarse linens (as well as unions and 
cottons) by means of machinery. Our shops now display table cloths, 
table covers, table napkins, table centres, bed-spreads, furniture covers, 
sideboard covers, duchesse covers, bed sheets, pillows, bolsters, various 
kinds of ladies’ dress goods, doylies, tea cloths, tea cosies, handkerchiefs 
and several other types of household linen, either with one or more rows 
of hem-stitched work, drawn-thread work or embroidery displayed at 
suitable parts of the articles. At first sight much of this ornamental work 
appears far too elaborate and intricate for anything but prolonged and 
tedious hand work, but the skill of the engineers has enabled machines to 
be introduced which perform wonders in such delicate ornamentation. Of 
course, it must be understood that the personal element pervades largely, 
for although the machines are capable of imparting the proper stitch and 
pattern, it is evident that the operative must see that the article synchronises 
with the movements of the various parts of the machine, and where the 
character of the stitch varies incessantly, the attendant must naturally 
attend to and move the lever which causes the delicate mechanism to make 


such alteration. 
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This valuable departure in mechanical ingenuity has been the means 
of placing within the reach of most persons the opportunity of securing 
these ornamental articles at a price which in many cases does not differ 
sensibly from that which obtains for the plain article. 


Fig. 294. 


Such a work as this would certainly be incomplete if it neglected entirely 
this important branch of the linen industry. It is, of course, impossible 
to illustrate every or even a small fraction of the various types of ornament, 
but we shall endeavour to show sufficient in the concluding stages of this 
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book to emphasise the importance of this branch, and at the same time 
to describe briefly the routine which the cloths follow from the time they 
enter this supple- 
mentary finishing 
department to the 
time when they are 
parcelled up ready 
for dispatch to the 


distributors or to the 
retail dealers. ie 
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of the small and 
medium circular or 
other central parts 
of dish covers and 
tray cloths. The 
cloths for these 
centres are usually 
comparatively fine 
damasks; the pat- 
tern may be a simple 
small hailstone spot 
or some similar small 
effect, or the cloth 
may be ornamented 
by some complete 
damask pattern suit- 
able for the size and 
shape of the centre. 
If a special and 
complete pattern ap- 
pears on the cloth, 
it is clear that care Fic. 295. 

should be exercised | 
when cutting out the circular or other shaped part; if, however, the 

patterns are small and oft repeated, no such care is necessary. = 

Several layers of cloth are placed in a pile, and the whole put under a 
heavy press somewhat similar to, but heavier than, the ordinary copying- 
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presses. Different sized circular cutting dies are provided, and the proper 
sized die placed centrally on the top of the cloths under the press in order 
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that all may be cut together when 
the upper plate of the press is 
screwed down. Each circular piece 
of cloth is then whipped or over- 
edged all round in a special over- 
lock sewing-machine, and the 
finished article is then ready for 
being adorned by suitable crochet 
patterns.. The whipping or over- 
edging may follow straight or 
curved lines, or may be more or 
less fancy, such as the two ex- 
amples of such work on a plain 
fabric in Fig. 294. 

Hem-stitching of various types 
forms a very important and ex- 
tensive branch in the finishing of 
various linen articles. Napkins 
and table cloths for hem-stitching 
are first carefully doubled near the 
edges to form the hem-stitched 
border ; the corners are then sewn, 
small parts clipped off so as to 
leave from +} in. to 2 in. on each 
side of the sewing, and then the 
corners are turned in and neatly 
shaped at right angles by means 
of a pointed piece of hard wood. 
The sewn edges or corners are 
then beaten to make them lie flat. 

There are several types of hem- 
stitch, and a few are illustrated in 
Fig. 295. Patterns 1, 2 and 3 
show different weights and setts of 
linen cloth with the same width 
of stitch; the small fringes near 


the edges emphasise the difference in the sett of the fabrics. Before these 
cloths are hem-stitched, a certain number of threads or picks are 
withdrawn to make the opening the desired width; and this opening is 
sufficiently far from the edge to allow the length of cloth to form the 
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doubled portion. Pattern 4 is a damask pattern with hem-stitching in 
both directions, and pattern 6 is a huckaback towel with border and 
fringe and three lines of hem-stitching. In these five examples the 
threads and picks were withdrawn by hand. The work of withdrawing 
the picks is very tedious, especially in fine cloths, and on the whole 
it is a lengthy process. Wires and cords have been woven into the 
cloths in the way of the weft at the proper distance apart, and after- 
wards withdrawn to leave a gap or shire, and thus dispense with the 
necessity for pulling out the picks ; for the same purpose the cloth has been 
drawn forward in the loom to leave a gap or shire. Neither method is 
really a success, at least so far as the writer’s experience goes. Hven for 
gaps in the way of the warp, the omission of one or more splits of warp in 
the reed is scarcely satisfactory, for during the bleaching and finishing 
process the threads near the gaps have a tendency to move laterally. 
Incidentally, it might be mentioned that the bulk of reed marks are 
removed during the extended bleaching and finishing operations. 

The necessity for withdrawing picks or threads for narrow openings 
has been obviated by the introduction of what is termed an auxiliary piercer. 
The hem-stitch formed by the addition of this extra piercer is illustrated 
at 5, Fig. 295. It will be seen that the cloth is intact near the bottom of 
the sample where the hem-stitching stops, thus proving that no threads 
have been withdrawn. In one type of machine, made by the Singer 
Manufacturing Co., Ltd., there are two piercers in addition to the two 
needles. The first piercer, termed the auxiliary piercer, forces a hole in 
the cloth a little in advance of the stitching ; then the cloth is carried for- 
ward a little, when the second piercer enters the hole already made by the 
auxiliary piercer, while the latter is simultaneously making another hole, 
and so the process is repeated. The second piercer keeps the opening wide 
while the stitching is accomplished. A single piercer is also used for those 
cloths where the threads or picks have been withdrawn, but in this case 
the sole object of the piercer is to divide the threads or picks which bridge 
the gap into groups, so that the hem-stitching may be performed satis- 
factorily. The spoke stitch is somewhat similarly made, but the spear is 
much larger than the piercers ; it simply opens the spaces for the stitches 
to bind both sides of the openings neatly. There is also the single-stitch 
hem-stitch done with one needle, but most of this work is now done with 
two needles. 

Thread-drawing, formerly a laborious task entirely performed by hand, 
can now be expeditiously and pleasantly accomplished by the new Singer 
machine, class 95K30, a photograph of which appears in Fig. 296. This 
ingeniously constructed machine is fitted with a spear-shaped punch, which 
is serrated on one edge, and operates at a maximum speed of 3500 descents 
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per minute. The punch may ne set to remove the longitudinal threads 
from material over a path from ;}, in. to $ in. wide. In its een it pushes 
the ends of the longitudinal threads ere the throat-plate of the machine, 
where they are sheared off by a rotating knife. At each descent this opera- 
tion is repeated, leaving the material with the longitudinal threads removed 
within the path of the punch. 

The machine is fitted with an extra wide compensating foot and two 
stretching plungers, which come into operation and securely hold the 
material in position while the punch is descending. The extra wide foot 
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in combination with a broad feed ensures regular feeding of the material. 
The machine is also fitted with a large straight guide measuring the full 
width of the bed-plate. This is marked in fractions of an inch up to 7 
inches, and is adjustable to give the desired width from the edge of the 
material. When operating on linen and cotton goods, the work of the 
machine is equal to that performed by hand. Jap silk, crépe de Chine 
and other flimsy materials, from which it has been hitherto difficult and 
often impossible to draw the threads by hand, can now be handled very 
satisfactorily by this machine. 

The hem-stitching machines may be made with forward feed or with 
forward and return feed. In the former case the stitches, although moving 
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to right and to left as well as straight, are always proceeding forward. In 
the return stitch, however, the stitches are somewhat similar to those 
illustrated in Fig. 297. The stippled parts in this figure represent the cloth 
on each side of the shire or gap ; the horizontal lines between the stippled 
parts represent the groups of threads that are collected in the work; the 
two rows of stitching are between the threads and cloth, or on the cloth. 
It will be observed that the feed is as follows : 


One stitch forward | 
backward > repeat, 
Ce eA Tee ( 
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the backward motion giving the straight stitch, while the two forward 


motions impart the zigzag 


stitch; the needles move 
laterally to obtain this zigzag 
effect. 

When the hem-stitch is 
in the form of circles, festoons, 
or of a curved form generally, 
a vibrating pressure foot is 
fitted ; this pressure foot is 
arranged to lift automatically 
from the cloth at each move- 
ment of the feed. The cloth 
is thus liberated for a fraction 
of a moment, and this allows 
ae the operator to turn the cloth in 

Fro, 297, the desired direction according 
to the outline of the ornament. 

For more elaborate work, such as one sees on several types of ladies’ 
handkerchiefs, there may be the ordinary straight or figured hem-stitched 
border, as well as a double row of hem-stitching on the cambric itself within 
the hem-stitch border in conjunction with more complicated work. Thus, 
a central part of elaborate hem-stitching may be inserted between two rows 
of plain hem-stitching, as indicated at A, Fig. 298. Ora more complicated 
part, such as that shown at B, may be used. In others, tucks may be made 
at the same time as the machine is hem-stitching; plaiters are naturally 
provided when tucks are required. Insertion work may also be sewn on, 
and the hem-stitch formed at one operation. 

Fig. 299 illustrates a more elaborate type of hem-stitching aban those 
fllistra bed in Fig. 295. The cloth has three rows of hem-stitching—two 
single rows and one double row. In addition there is a plait on each edge. 
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The process of hem-stitching a jacquard figured linen napkin is illus- 
trated in Fig. 300. The two threads are shown clearly from two large 
cheeses to the tension guides and thence to the sewing mechanism. 


Fic. 299. 


Fig. 301 illustrates four patterns of a different type. In these cases a 
thick cord or the like is displayed in sinuous or other forms on the surface 
of the fabric, and at the same time the cord is stitched to the fabric. One 
or more spreaders are used in conjunction with the needles. Such orna- 
mentation is often applied to collars and wristbands for ladies’ blouses. 
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Another exceedingly popular and beautiful type of ornamentation is 
the scallop, two examples of which appear in Fig. 302. Behind each 
machine is a small grooved cam, and this cam communicates its movement 
to two feed rollers near the stitching mechanism. The rollers grip the cloth, 


Fig. 300. 
and as they rotate, the cloth is fed into the machine. The lateral move- 
ment imparted by the cam to the rollers causes the latter to carry the 
cloth to right and to left alternately. The lateral movement of the cloth, 
combined with the forward movement, gives the well-known festoon 


ornament or scallop. Different forms of scallops may be made by varying 
the relative speeds of the above two movements perpendicular to each 
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other, and other similar but more elaborate ornamentation may be obtained 
by the proper construction of cams. After the scallop has been stitched 
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all round the cloth, the edge outside the scalloped border is deftly cut out 
by young girls with the aid of hand-scissors. 
These cloths are naturally much creased when they leave the machines, 


Fia. 302. 


and have in consequence to be laundered separately by hand. The raised 

scalloped patterns make them unsuitable for any type of calender finish. 
Fancy designs of all kinds are also displayed by a system of sewing on to 

linen goods. Originally the desired pattern was transferred from specially 
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prepared paper on to the cloth by means of a hot iron. The patterns 
are now prepared on oil paper by a special machine. The whole of the 
outline of the design is perforated on to this oil paper by a needle. Then 
this perforated paper is placed over the stretched cloth, and the pattern 
stencilled by rubbing a flexible material, usually rubber, covered with 
starch, over the small holes. The outline of the pattern on the cloth then 
appears in the form of small blue dots. 

Suppose the pattern to be sewn on was that illustrated in Fig. 303 
(which, by the way, is in two colours). The widest distance to be stitched 
in this pattern is about ;°; in. The needle is made to bridge the gap between 


Fig. 303. 


the two lines enclosing a figure, providing that distance is not greater than 
lin. This is the limit of the movement; but this, or anything shorter 
than this—and it is usually considered advisable to keep within the maxi- 
mum limit of the stitch—can be obtained with the machine running at full 
speed. | 
The embroidery machine, class 107W100, as made by the Singe 
Manufacturing Co., Ltd., and shown in Fig. 304, is specially designed for 
embroidery work. It has one needle and one rotary hook, and makes the 
zigzag lock-stitch. Large designs can be embroidered on this machine, 
as there is a clear working space of 103 in. at the right of the needle. In 
operation the needle vibrates alternately right and left, a stitch being 
formed at each throw of the needle. The work produced by this machine 
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resembles hand embroidery, the hook mechanism drawing the needle 
thread inwardly on the under side of the fabric, thus giving the work a 
woven appearance. 

Many pleasing varieties of work can be produced on this machine, as 
the needle will vibrate towards the right or towards the left, or zigzag 
across the central line, these movements being controlled by a hand-lever 
at the back of the machine. The stitching can be readily varied to any 
width up to 4 in. by means of mechanism operated by the knee while the 
stitches are being formed. This varied movement of the needle is under 
the complete control of the operator. She keeps her eye on the pattern 
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near the needle to see how far the needle should travel between the two 
lines on the design, and controls the lateral movement of the needle by 
pressing in, with her knee, the knee-lever A, Fig. 305. This machine, 
however, is an older type than that illustrated in Fig. 304. The degree 
of accuracy, and the correctness of the stitch between the two outer lines 
of any part of the ornament, naturally depend upon the skill of the operator 
in moving the knee-lever, but once she is accustomed to the machine, 
it becomes an easy matter for her to regulate the width of stitch very 
correctly. ‘ 

In the machine illustrated in Fig. 304, a continuous overseam of uniform 
width, as for striping, etc., can also be formed of any desired width up to 
lin. By manipulating the hand-lever and the knee mechanism the stitches 
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can be readily formed into the shapes of leaves, flowers, and other designs 
requiring varying widths of stitches. 

The machine is intended for use on a power table, and can be operated 
at the ogo of 1500 stitches per minute, even when embroidering designs 
requiring a 4 in. throw of the needle. 

heer work is ensured by the use of two specially designed presser 
feet ; there is a space between the presser feet, so that the design is visible 
while it is being embroidered. 


Fic. 305. 


An embroidery machine at work is illustrated in Fig. 306. Part of the 
sewing mechanism was removed in order to exhibit the agen as 
well as the embroidered ornament. 

Another method by means of which any type of ornament may be 
embroidered on to a number of different cloths at the same time is that 
illustrated in Fig. 307. A number of sewing-machines, six in this view, are 
driven simultaneously from a small motor by a chain, shown near the 
extreme right of the illustration, or by other suitable mechanism. Each 
machine is provided with a large and a small spring ring or hoop, and either 
may be used to accommodate different areas of ornament and to keep the 
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part which is to be embroidered stretched tightly. Six of these rings are 
shown in position, and each ring is fixed to a horizontal bar which extends 
the full length of the table; since all the rings may be adjusted in two 


ways, at right angles, they can be placed so that the design may be intro- 
duced at the correct place relative to the woven ornament on the cloth: 
The long bar is counterpoised by weights in order that the bar and the 
rings may be moved freely in any direction, and the whole is operated by 
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means of a pantograph: hence the machine is termed the “‘ pantograph 
embroidery machine ” 

Fig. 308 illustrates one kind of work which is often done, and indeed 
which has been done on this machine made by the Singer Manufacturing 
Co., Ltd. The monogram, or other design, is placed on the projecting 
table on the right, where the operator has complete command of the treadles 
and the pantograph. The design is always larger than the embroidered 


reproduction, and the operator moves the indicator of the pantograph 
across the various parts of the design, and in virtue of the long bar being 
attached to the pantograph, the rings move in precisely the same direction 
as the indicator but through less space. Thus the design is embroidered 
on to each of the six articles. . 


The thread from each machine controls its own particular wire, which | 


drops on to a plate when the thread breaks: the electrical contact thus 
made between the wire and the plate causes a bell to ring to warn the 
attendant of the broken thread. It will be understood that some such 
arrangement is necessary, because the operative must keep her eyes con- 
stantly upon the design for the sake of getting the correct movement of 


a 


ie 
ee es a —- 


XXI ORNAMENTATION BY HEM-STITCHING 337 


the indicator. In addition to this, she has naturally to get accustomed to 
the varying sounds of the machine, so that she may move the indicator and 
the embroidery rings only when the needles are above the cloths. Parts 
are sometimes added to prevent the rings from moving should this 
movement be tried while the needles are through the cloth. 

For long stitches, such as those in Fig. 308, intermittent stitching is 
necessary, but for fine embroidery designs, similar to that reproduced in 
Fig. 309, continuous stitching is preferable. The machine illustrated is 
fitted with a device for punching eyelets for Madeira embroidery work, and 
is suitable for both fine or coarse goods. 

The pantograph has been used in connection with other branches of 
the trade also for a reducing instrument, but it is exactly on the same 
principle as that illustrated on page 189, Textile Design, Pure and 
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Applied, by T. Woodhouse and T. Milne (Macmillan & Co., Ltd., London. 
12s. 6d. net). In this work the instrument is described for the purposes of 
enlarging a design. : 

This brief description of the work performed by the above-mentioned 
sewing-machines, together with the more detailed description of the 
machines used for ordinary sewing purposes, serves to demonstrate the 
great importance of mechanical sewing. And it must be remembered that 
we have dealt only with machines that are used extensively for sewing 
jute and linen fabrics, and have not by any means exhausted those used 
for this purpose. 

After the ornamentation is completed, the cloths are laundered by 
special types of machines. The ramifications of the various branches of 
this industry are extensive, and one must see the various processes to be 
made aware of the extent of the operations, and the care involved, to 
produce the beautiful fabrics that are made, in general, under perfect 
hygienic conditions. 
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We may say, in concluding this work, that there is scarcely any kind 
of sewing, plain or fancy, that cannot now be done by machines to make 
textures into suitable articles, or to em- 
bellish otherwise plain articles. And even 
when the material of which these articles 
or fabrics are made begins to show signs 
of wear, or to exhibit holes, the machinist 
still presents his wares in the form of 
mechanism which darns up the holes. 
Particularly is this the case with table 
damasks, sheets, etc., but also with 
coarser articles, literally introducing both 
warp and weft into the worn-out parts, ' 
as exemplified in Figs. 310 and 311. The — 
former shows a damaged cloth partially _ 
repaired, whereas the latter shows a similar 
cloth wholly repaired. The plan is to ~ 
stretch the fabric with the wooden em- — 
broidery rings, as shown in Fig. 312. The — 
machine has a special form of presser 
foot, but there is no mechanical feed. ] 

Fic. 309, The ring is moved by hand, backward 

and forward, until one set of threads is 

secure ; the fabric and rings are then turned through 90°, and the second 
series of threads sewn across the first. The illustration in Fig. 310 shows” 
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only half the threads in each direction. Its special feature is that it 
shows part of the hole, both kinds of threads, and a finished part. 4 

In large departments, such as that illustrated in Fig. 293, all the above- _ 
mentioned types of decorative work are performed, and, in addition, — 
machines are at work for making button-holes and for sewing on the buttons | 
of such fabrics that require them for a completed process. 
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Button-hole Machine —The cloth is placed in a clamp which is raised 
and lowered by foot-lever. When the cloth is thus placed in position, the 
operative starts the machine by a second foot treadle, and the cloth in 
the clamp, actuated by a cam, is carried forward until the extreme length 
of the button-hole desired is reached, whereupon the cam automatically 
reverses and carries the cloth along, while the needle stitches the opposite 
side of button. As soon as the machine has completed the required number 
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of stitches, a knife is released by contact, and the button-hole is neatly 
and accurately cut. Top and bottom threads are neatly cut by foot 
pressure, which releases a knife and obviates the necessity of trimming. 

Button Sewing.—The button is placed in a holder which forms part of 
a clamp placed immediately under the needle bar, and which can be 
raised or lowered by a foot-lever. The machine is started by a second foot- 
lever, and is automatically stopped by a cam adjustment when the required 
number of stitches have been made. All loose threads are trimmed off by 
the provision of knives under the needle plate. 

All these mechanical devices not only increase considerably the output 
of accurate work, but provide satisfactory articles of all kinds at a very 
reasonable cost. 
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spring, 308, 314-320 
two distinct kinds of, 308 
wood faller or Lancashire, 308, 314, 320 
Belt stretching, 302 
Belt-stretching machine, 302-306, 314 
speed of, 306 
Binding hoops, 132, 133, 134, 135, 136 
Binding ropes, 132, 133 
Birch’s Expander, 281-284 
Bleachfield, 93 
Bleach-house, departments of, 263 
Bleaching, 1, 22, 26, 242, 244, 261-273, 326 
chemical action in, 270, 271 
degrees of whiteness in, 261, 263, 272 
in fields, 272 
loss of weight in, 267 
operations in, 262 
powder, 270, 272, 273 
risks, 272 
Bleachworks, 267, 269, 272, 273 


Blue and bluing, 279, 280 

Boiling, 266, 267, 268, 270, 271 
duration of, 267, 269 

Branding. See Stamping 

Brushes, 18 

Buckram, 242 

Button-hole machine, 339 

Buttons sewn on by machines, 339 


Caddis or fluff, 11 
Calender, description of 5-bowl, 27-39 
electric drive for, 37 
9-bowl, 31 
plane-tree bowls in, 31 
trimming up paper bowls in, 29 
safety device for, 42 
weight of bowls in, 32 
Calender bowls, width of, 27 
finish, various types of, 41, 42 
Calendering, 45, 78, 302, 306, 307, 308, 320, 
331 : 
Calendering and chesting, 26-44 
Calenderoy, 97 
Calenders, 27, 255, 306, 307, 308, 320 
arrangement of bowls in, 29, 31 
automatic stopping, 35 
cotton bowls for, 31 
delivery of cloth from, 39 
designation of, 27 
different types of, 31 
driving of, 33, 34 
functions of, 26 
paper bowls for, 29, 31 
pressure applied in, 29, 31, 32, 33 
pressure of steam for, 29 
speed of steam cylinder in, 34 
stripping in, 34 
Cans for drying. See Drying cylinders 
Cellulose, 26, 258, 261 
Chain of pieces for bleaching, 265, 267, 272 
Chasing, 302, 306, 307 
Chemicking, 270, 271, 272 
duration of, 270, 272 
Chesting, 35, 36, 45, 79, 308 
double, 38 
knife, 42 
pressure applied in, 42 
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Chesting (contd. )— 
time allowed for, 36 
types of, 42, 43 
width of cloth allowed for, 40 
Circular weaving, 150 
Clips. See Stentering machine 
Clock, 83, 84, 112 
Coloured yarns, bleeding of, 20 
Combined dyeing, starching and drying, 245, 
248 
Compensating rollers, 250, 287, 288, 289 
Compressed air for guider and feeder, 294. 
296, 297 
Conditioned cloth, 20, 309 
Contraction in width of cloth, 39 
Cop machine, 180-182 
Cops for sewing-machines, 173, 180 — 
Cotton damasks, 307 
Creasing. See Crisping 
Crimpled paper for bags, 152 
Crisping, 80, 92, 93, 320 
Crisping and rolling machine, 98-101 
Crisping machine, 93-96 
Cropping or cutting, 7-19 
Cropping machine, double, 9-11 
quadruple, 11 to 19 
Cropping machines, various kinds of, 7 
delivery of cloth from, 9, 18 
dust extractor for, 17 
gauges for, 11 
stop motion for, 10 
Curvature of weft, 7, 39 
Cutting. See Cropping 
Cutting cloth for sacks, 171 — 


Damasks, bleached, 21, 93, 279, 287, 290, 
291, 297, 306, 307, 324 
Damask finish, 307 
Damping, 20-25, 43, 46, 242, 245, 309 
addition of starch, etc., in, 21, 43, 242 
duration of, 20 
weight of water added in, 20, 21 
Damping machine, brush, 21-23 
jet and other, 24 
spray, 23, 24 
Damping machines, 20-25, 302 
delivery from, 25 
regulating moisture in, 21, 22 
speed of, 25 
Darning, 10 
by sewing-machine, 338 
Double chesting, 38, 40 
Double washing, 268, 272 
Dressing, 267 
Dry finishing, 242 
Drying, 26, 43, 242, 245, 248, 251, 259, 284, 
287, 288, 297, 309 
Drying cans or cylinders, 43, 245, 250, 251, 
284, 287, 288, 291, 297, 302, 308, 309 
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Drying machine, description of horizontal, 

245, 246 
description of vertical, 247, 248 

Drying machines, 247, 279, 281 

Dust extractor, 17 

Dyed hessian, 252 

Dyeing, 242, 249, 251, 252, 253, 261 

Dyeing and starching apparatus, 249 

Dyeing, starching and drying combined, 245, 
248 


Elastic finish, 297 

Embroidery, 321, 332, 333, 334 

Embroidery machines, 332, 333, 334 . 

Embroidery rings or hoops, 334, 335, 336, 
337, 338 

Examining cloth, 1-6, 302, 308, 320 

Expanders, 247, 279, 280, 281, 282, 284, 288 

Expanding. See Seutching and expanding 


Fabrics, cutting up of, 2 
inspection of, 1-6 
various kinds of, 2, 102, 321, 324, 326 
Faking and faking boards. See Plaiting- 
down apparatus 
Fallers for beetling machines, 308, 310, ail, 
312, 313, 314, 315, 317 
Fallers, speed of, 313 
Feeder, 292, 294, 295, 297, 308 
Feeding, 287 
Finish, different types of, 41 
Finishing, department of, 274 
processes in, 2 
reasons for, 1 4 
Fireproofing, 258 7 
Fishbacks, 279 
Float expander, 279 
Folding. See Lapping 
Folding and measuring machines, 103 
Foxwell’s guider and feeder, 292 
compressed air in, 294 
pressure of air for, 297 
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Glazing, 31, 38, 39, 43, 46, 93, 245, 251, 253, 
_ 308 

Governor, 276 

Grassed, 272 

Grey room of bleach-house, 264, 265 

Grooved pulleys for winch, 270 

Guider, 292, 294, 295, 297 

Guiding, 287 


Harrop’s revolution expander, 284 
Heating by steam, coal-gas and air, 29 
Hem, regulation of width of, 186 
Hemming machine, 182 
Hem-stitching, 321, 325, 326, 327, 328, 329 

withdrawing threads for, 326, 327 
Hoops. See Binding hoops 
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Hoop bender, 137-139 

Hoop cutter, 135 

Horizontal drying machine, 245 

Hot-air drying, 287, 288, 289 

Hydraulic mangle. See Mangle, hydraulic 
Hydraulic press, 121, 129, 130 

Hydraulic pressure, 54, 129, 130 
Hydraulic pumps, 139-149 


Identification marks on bags, 217, 222, 239 
Imperfect printing, 222 

Importance of mechanical sewing, 337 
Inclination of table in lapping machines, 121 
Insertion work, 328 

Inspection of fabrics. See Examining cloth 
Irregular shapes for bags, 168 


Jigger, 242, 247, 250 
dyeing machine, 242-245 
Jigging, 287 
Jigging machines, 287, 296, 297, 301 
Jigging stenters, 297, 298, 299-301 
drive for, 298 
weft straightener in, 301 
Jute, dyeing of, 252, 253 


Kier, 267, 268, 270, 271 

Kier vertical, 270 
wagon, 270 

Kieves, 268, 270, 271 


Lancashire beetle, 309, 314 
Lapping, 80, 93, 102-128 
Lapping machines, 104 
alteration of inclination of concave table 
in, 121 
alteration of length of fold in, 110, 112 
automatic control of table in, 117-120 
concave tables in, 103, 121 
convex tables in, 103, 121, 127 
defects in, 103, 121 
description of, 112 
folding cloth for sack making in, 111, 112 
lengths of folds in, 102, 103, 104, 113, 121, 
124 
methods of depressing table in, 107, 109, 
110, 117-120, 123 
methods of operating grip rails in, 107, 
108, 110, 113, 124, 125 
rectilinear motion of the blades in, 125, 
126 
speed of, 111 
Laundering, 331 
Letters for printing, 222, 226 
Lime boiling, 267, 269 
Limepot, 266 
Lime sour, 268 
Liming machine, 267 
Linoleum, winding long lengths of, 44 
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Linoleum cloths, length of, 44 
Liquids for thinning colour, 240 
Loading, 242, 251 

Lye boil, 269, 271 


Macdonald’s overhead sewing-machine, 197 
Mangle, accumulator in hydraulic, 65-69, 
73 
automatic stopping of pumps in hydraulic, 
automatic warning in hydraulic, 64 
beaming motion of hydraulic, 53, 54, 60, 
Wz 
description of hydraulic, 54-65 
delivery of cloth from hydraulic, 54 
driven by steam engine, 62 
electrical drive of hydraulic, 55, 77 
hydraulic, 45, 46, 52-54, 75, 314 
movements of handles in hydraulic, 68, 
1 T1578 
pressure gauge in hydraulic, 77 
in hydraulic, 53, 65, 67, 68, 71, 72, 
73 
reducing and relieving valves in hydraulic, 
77 
reversing gear in hydraulic, 60-65 
revolving plates in, 58, 70, 72 
rope drive for hydraulic, 55, 75 
safety device in hydraulic, 60 
self-acting reversing gear in hydraulic, 
53, 60, 63 
stone, 45-52 
stop pin in hydraulic, 59, 70, 72 
stripping motion in hydraulic, 53, 60, 71 
3-bowl starch, 247 
top bowl positively driven in hydraulic, 
53, 54, 57 
working of rams in hydraulic, 70 
Mangling, 39, 40, 45-74, 308 
duration of, 45 
operation of, 74, 75, 77, 78 
width of cloth allowed for, 40 
Marking, 88-91, 113, 154, 155, 264 
Marking machine, 85 
Mather & Platt’s kier, 267 
Measuring, 80-83, 88, 104, 151, 157, 161 
Measuring machine, 35, 80, 112 
speed of, 82 
Measuring, marking and rolling machine, 
. 85-91 
Mending by sewing-machine, 338 
Mercerised cotton and linen damasks, 291, 
307, 308 
Milk of lime, 266, 267 
Moisture in cloth, 20, 26 
amount of, 20, 21 


Numbering machine for printing, 239 
for sewing, 264 
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Oil removal from cloth, 260 
Opening winch or scutcher, 272, 276, 278 
Ornamentation of fabrics, 321-338 


Packing, 129-149 
operation of, 130-585 
press, 130 
Padding cloths, different kinds of, 43, 242 
Paddings, black, 244, 250, 251 
Pantograph, 336, 337 
Pantograph embroidery machine, 334 
electrical stop for, 336 
_ Paper bowls for calender, 29, 307 
Paper-lined bags, 151 
Perching (inspecting) room, 302 
Picking, 3 
Picking tables, 3-6 
Plaiters, 328 
Plaiting. See Lapping 
Plaiting-down apparatus, 23, 53, 71, 83, 95, 
101, 246, 248, 277, 278, 288, 291, 297, 
299, 304, 305, 307, 317 
Plan of bleach-house, 263 
Press, hydraulic, 129, 130 
pressure in hydraulic, 129, 130 
Pressure of steam in drying machines, 247 
Printing, method of, 221, 226, 230 
on bags or sacks. See Sack printing 
Pulleys, grooved, 270 
Pumps, automatic change of pressure in 
hydraulic, 141, 143, 144, 145, 146, 
147, 148, 149 
hydraulic, 139-149 
pressure in hydraulic, 141, 143, 144, 146-149 


Railing of cloth. See Tensioning 

Railway covers, 255 

Reels, 270. See also Winch 

Repairing cloths, 3 

Rigging. See Crisping 

Riley’s belt stretching machine, 303 

Riley’s stentering, etc., machine, 287 

Roller washing machine, See Washing 
machine 

Rolling, 80, 92, 96-101, 102, 129 

Rolling machine, 90 

Rolling wide pieces, 44 

Rope drive, 55, 75, 139 

Ropes for binding bales, 132 

Rot steep, 265 

Round-thread finish, 36 

Roy. See Calenderoy 

Rubbing boards, 273 

Rust, precautions against, 74, 266, 282, 283, 
315 


Sack cutting, 112, 
by hand, 168 
Sack-cutting frame for long cloths, 153, 154 


150-169, 171 
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‘Scutching and expanding, 276-286 


Sack-cutting frames, 150 to 156 
Sack-cutting machines, 150, 157-168 
automatic stop and recording mechanism 
in, 165 
speed of, 158, 159, 160, 161, 168 
Sack making, allowance for hems, etc., 171, 
172 
folding cloth for, 112 
Sacks or bags printed on both sides, 241 
Sack or bag sewing, 170 
Sack printing, 217-241 
Sack-printing machine, adjusting the drums 
in, 230, 234, 235 
colour box in, 222, 225, 236 
or ink rollers in, 222, 223, 225, 230, 232, 
296, 237 
gelatine rollers in, 222, 223, 225, 230, 232, 
237, 239 
Keay’s one-colour (old type), 217-223 
(new type), 223-226 - 
Keay’s two-colour, 227-232 
lateral movement of colour roller in, 238 
Macdonald’s machine, 237 
Macdonald’s one-colour, 236-239 
two-colour, 232-236 
mechanical stirrers in, 222, 235, 236 
new method for type in, 238 
numbering machine for, 239 7 
precautions against imperfect printing in, __ 
222, 232, 240 
speed of, 225, 232 
substances used for letters in, 222, 226, 
238 
Sack-sewing machines, 170-213 
Sack-sewing machine, Antaeus, 207 
horn, 209 
description of Herakles, 201-207 
description of Laing or Overhead, 192-200. 
description of Union (Yankee), 183-189 og 
thread used in, 180, 182, 183, 185, 209, 214 a 
Samples of sewing, 183 - 
Saturation, 266 
Scalding, 271, 272 
duration of, 271 
Scallop, 330, 331 
Scrimp rails, 279, 307 
Scrolls, 276, 279 
Scrubbers, 18 
Scutchers, 272, 276, 278 
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Second boil, 269 
Second chemick, 271 
Second scald, 272 
Selvages, 38, 46, 71, 92, 97, 98, 129, 161, 162, 
170, 276, 288, 289, 294, 296, 298, 302, 
304, 313 
Sewing, 112, 129, 150, 170, 192, ae 
by hand, 170, 171 
chain stitch, 171, 172, 209-213 
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Sewing (contd.)— 
fancy designs on cloth, 331, 332, 333, 
334 
Sewing-machines, 170-213 
alteration of length of stitch in lock- 
stitch, 179 
barrel and contents in Laing, 194, 196 
capabilities of Laing, 197 
carriage in Laing, 197, 198 
cast-off wire in Union, 187 
cone drivers in Laing, 193 
covers for, 191, 207 
cycle of movements in lock-stitch, 177, 
178 
delivery from Laing, 192 
description of lock-stitch, 173-180 
direct pressure hammers in Macdonald’s 
machine, 198 
driving arrangements for Herakles and 
Union, 185, 206 
feed movements in lock-stitch, 179 
for zigzag stitch, 207 
friction tube in Laing, 196, 198 
Laing or overhead, 191 
lock-stitch, 170, 172, 173 
Macdonald’s, 197 
movements of feed dog in lock-stitch, 179 
of feed dog in Union, 186 
of loopers in Herakles, 202 
of looper in Union, 185, 187, 188 
needle in Laing, 196 
needle movement in lock-stitch, 175 
operation of sewing in Laing, 196 
overhead, 170, 173 
shuttle and shuttle movement in lock- 
stitch, 176 
speed of Union, 183 ~ 
split nuts for carriage in overhead, 198 
take-up apparatus in Union, 186, 187, 202 
tensioning thread in lock-stitch, 176 
tension of thread in Laing, 195, 197 
in Union, 186, 201 
times of movements in lock-stitch, 177, 
178 
in Herakles, 203, 206 
in Union, 190 
two loopers in Herakles, 201 
two sewing threads in Union, 186 
Union or Yankee, 172, 183 
Sewing thread, make up of, 207, 214 
supports for, 209 
_ Sewing, types of stitching or, 183 
Souring, 268, 269 
Specific gravity, 268, 270, 271, 272 
Spirals for cropping machines, 8-15 
methods of driving, 13 
lateral movement of, 14 
sharpening of, 9 
speed of, 19 
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Spirals (contd.)— 
stoppage of, 16, 18 
width of, 8 
Spit for calenderoy, etc., 87, 97, 98, 99, 100, 
101, 305 


Spreading cloth in kiers, 270 
Spring beetle, 318 
Spring beetling machine, 314-318 
Stains, 74, 266, 280, 302, 315, 320 
Stamping, 112, 113 
Starching, 242, 243, 245, 246, 247, 251, 267, 
287 
and drying range, 245 
and dyeing apparatus, 249 
dyeing and drying, 242-253 
mangle, 247, 276, 279, 280, 288, 291 
substances used for, 251, 252, 279 
Steam pressure for calender, 29 
in drying, 247 
Steeping in spent lye, 265 
Stentering, 287, 297, 301 
Stentering machines, 287, 288, 290, 291, 292, 
297, 302, 314 
alteration of rails for width in, 292, 298 
clips for, 287, 288, 289, 290, 291, 292, 294, 
296, 297, 298, 308 
drive for, 289, 298 
speed of cloth in, 292 
Stiffening, 242 
Stocks, 273 
Stone mangle, 46 
beaming machine for, 46-51 
pressure in, 48 
stripping machine for, 51, 52 
Stretching, 152, 279, 286, 287, 288, 291, 297, 
302, 304, 308 
Stripping, 51, 81, 93, 310, 312, 313, 314, 316, 
317 
Stripping machine, speed of, 2 


Tank wagons, 270 

Tarred cloth, 152 

Tarring twine, 214-216 

Tension rails, types of, 16, 39, 47, 60, 71, 
74, 86, 87, 97, 99, 112, 118, 158, 247, 

. 288, 297, 304, 306, 312, 317 . 

Tensioning cloth, methods of, 9, 12, 40, 43, 98 

Tentering. See Stentering and stentering 
machines 

Third boil, 271 

Third chemick, 272 

Thread drawing by hand and by mechanical 
means, 326, 327 

Thread for sewing, 180, 182, 183, 185, 191, 
193, 200, 202, 207 

Transference of design to cloth, 331, 332 

Tucks, 328 

Twaddell, 268, 270, 271, 272 

Twine tarring, 214-216 
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Union machine. See Machines 


Vertical drying machine, 247, 248 
Vertical kiers, 270 
_ Vomiting, 267 


Washing, 267, 268, 272 
Washing machine, 267, 268, 270, 272 
Wash mill, 273 
Wash wheels, 273 
Water mangle, 276, 282 
Waterproofing, 254-260 

methods of, 255, 256 

mixtures for, 255, 256 


Waterproofing (contd.)— : s as 
substances used for, 255, 25h : 
259, 260 ‘ip 
types of, 255-258 
Weft straightener, 301 
Wet finishing, 242 
Whipping, 325 
Winch reels, 265, 270, 278, 296 
Winding-on. See Beaming 
Wrapping cloth, 113 


Yankee (Union) machine. ‘See 
machines ae 


Zigzag stitch, 207, 328, 332, 333 a : 


THE END 
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on the skill with which he describes the function and action of some of the most complex 
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THIS 5-bowl Rack Geared Calender is the product of over seventy years’ 
experience of the needs of the trade. The frames are of very massive design 
and fitted with loose cheeks which facilitate bowl changing; the bearings are 
of dustproof design, fitted with hard gun-metal linings and machined all 
over. Many other special features of this Calender are detailed on an 
illustrated circular which is sent on request. 


The bowls are made in our own Press Shop on the most powerful presses in 
existence, and capable of producing the largest bowls used or required. 


Sir James Farmer Norton & Co. Ltd. 


Adelphi Ironworks, Manchester. 
Established 1852 
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